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The  Present  State  of  Agriculture  in  Sweden 

Professor  H.  Juhlin-Dannfelt 

Sccniary  to  the  Rnya!  Acadi'my  of  Ai^ficultiin'  in  Sicedcn. 

Since  the  remotest  times,  vSweden  has  been  practically  entirely  an  agri- 
cultural country.  Half  a  century  ago  agriculture  was  still  almost  the  only 
industry  of  the  country,  and  production  was  sufficient  for  the  needs  of 
the  population. 

Since  then  the  importance  of  agriculture  has  undergone  a  continuous 
decline.  The  proportion  of  persons  directly  deriving  their  livelihood  from 
it  has  not  kept  pace  with  the  increase  in  the  population, cr  with  the  growth 
in  the  cultivated  area.  In  1870,  rough  calculations  showed  the  agricultural 
population  to  form  71.9  %  of  the  total,  with  476  persons  per  1000  acres  of 
cultivated  land,  but  in  1910  the  corresponding  figures  were  4(8.2  %,  and 
292  persons.  Notwithstanding  this,  up  till  1890  the  agricultiiral  popul- 
ation showed  an  increase  in  absolute  numbers;  after  that  date  it  fell  from 
2  915  000  to  2  663  000. 

During  the  same  period  agricultural  production  became  more  and  more 
inadequate  to  supply  home  consumption.  In  the  period  1871-1880  the 
value  of  exported  agricultural  produce  was  on  the  average  equal  to  that 
of  imports  (imports  52  932  000  kroner  ;  exports  55  497  000  kr.)  (i)  ;  bet- 
ween 1901  and  1910  the  average  for  all  imports  was  nearly  double  that  of 
exports  (110409000  against  55474000  kroner),  and  from  that  time  till 
1914  the  discrepancy  has  continued  to  grew. 

These  facts,  however,  prove  neither  absolute  stagnation  nor  decHne  of 
agriculture,  its  production  having  grown  in  greater  propoiti(m  than  the 
number  of  the  population,  namely  4  times  as  against  2.5  times  in  the  course 

(i)    I   Sufdish  krone  =  i    s.   i  ^.'5  J. 
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of  a  century.  The  average  value  of  a  c  rop  of  the  country  has  about  doubled 
since  1880,  with  an  increase  of  50  per  cent,  since  1900.  The  consumption 
per  head,  however,  has  shown  a  still  greater  increase,  rising  in  one  century 
from  515.88  to  992.08  lbs  of  cereals  and  from  194  to  399  lbs  of  bread-stuffs 
(rye  and  wheat)  per  person. 

The  relative  retrogression  indicated  by  these  facts  is  chiefly  due  to 
the  rapid  development  of  industry,  which  absorbed  a  constantly  growing 
proportion  of  the  rural  population,  leading  to  what  is  termed  "  the 
desertion  of  the  countryside  ".  The  value  of  industrial  products  rose  from 
1000  million  kroner  in  1909  to  1772  million  in  1912,  while  the  crop  value 
in  the  same  period  only  went  up  from  600  to  900  million  kroner. 

To  remedy  this  state  of  things  various  measures  have  been  adopted 
for  the  promotion  of  agriculture.  One  of  these  was  the  reorganisation  of 
the  agricultural  administration.  In  1882  the  administration  of  State  fo- 
rests and  domains  was  placed  in  the  hands  of  a  new  institution,  the  Direc- 
tion of  Domains,  and  7  years  later  the  Department  of  Agriculture  wq.s  estab- 
lished as  a  central  office  for  agricultural  matters,  which  had  till  that  time 
been  dealt  with  by  the  executive  Committee  of  the  Royal  Academy  of 
Agriculture.  In  1900  agricultural  affairs  were  transferred  from  the  Home 
Office  to  the  newl\  created  Ministry  of  Agriculture.  Since  1889  the  Aca- 
demy of  Agriculture,  in  its  capacity  as  a  scientific  societj^  has  confined  its 
work  to  the  study  of  scientific  questions  in  connection  with  agricultural  ex- 
periments. 

In  the  provinces,  the'chief  intermediaries  between  the  Government  and 
farmers  in  all  matters  involving  the  welfare  and  progress  of  agriculture  are 
the  Societies  of  Rural  Economy.  Their  duty  is  to  work  in  their  respective 
districts  for  the  development  of  agriculture  and  allied  industries,  by  educa- 
tion, by  example,  and  by  distributing  rewards.  They  organise  competi- 
tions, compile  figures  to  form  a  basis  of  agricultural  statistics,  etc.  They 
possess  considerable  resources,  amounting  in  1913  to  about  4  million  kroner 
(investments  400  000,  members'  subscriptions  50  000,  public  subscrip- 
tions 2  434  000,  special  appropriations  775  000  kroner). 

The  growing  concern  of  the  public  authorities  for  the  development  of 
agriculture  is  also  evident  from  the  considerable  increase  of  State  expendi- 
ture for  this  object  of  late  3^ear5.  Such  expenditure  amounted  in  1901  to 
6.1  million  kroner  or  3.3  per  cent,  of  the  total  estimates  ;  in  1915  it  attai- 
ned 14. 1  million  kroner,  or  5.2  per  cent. 

Agricultural  wealth  is  continuously  increasing,  though  more  slowly 
than  the  total  wealth  of  the  nation.  According  to  the  official  taxation 
assessment,  the  following  were,  in  1900  and  1014,  the  values  of  real  estate  in 
millions  of  kroner  : 


Agricultural  c.'^latc 2  355  =    52  %  3  762  =    38  % 

Other  estate 2  147  =    48  %  6021=    62% 

Totals 4  502  =  100  9  783  =  100 
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A  Special  calculation  made  in  igo8  gave  the  following  values  (in  mill- 
ions of  kroner)  for  real  and  personal  agricultural  property. 

Real  estate 3  679  =  26.6  %  of  the  national  \sxalth 

I,ivestock  .      .......  660  =    4.8  %  "  " 

Implements  etc 322  =     2.4  %  »"  "  " 

Total    ...  4  661  =  33.8  %  of  the  national  wealth 

Xeedless  to  saj',  in  a  country  as  extensive  and  varied  in  character  as 
Sweden,  the  ratio  between  the  values  cf  the  diilerent  descriptions  of  pro- 
perty changes  very  much.  Neglecting    extreme    cases,    these    values  on 
[  normal  farms  may  be  estimated  as  follows  per  acre  of  land  cultivated  : 

i 

I                            L,and  capital 160 —  800  kroner 

I,ive=tock 80  —  240         " 

Imulemenl;,  tnach  ueiy,  etc 40  —  200          " 

W'crking  capital 80  —  160         " 

Total   .    .    .         360  —  I  400  kroner 

Agricultural  Credit.  —  The  real  estate  is  generally  encumbered  with  a 
considerable  mortgage  debt.  For  all  the  real  estate  together  it  amounted 
in  1912  to  51.7  per  cent  of  the  taxable  value,  but  the  share  of  agricultural 
property-  in  this  figure  is  not  known. 

Agricultural  land  credit  is  provided  by  10  District  Mortgage  Associations, 

'  organised  on  the  pattern  of  the  German  "  Landschaften  ".     The  loans  are 

granted  by  the  General  Mortgage  Bank  of  which  the  said  associations  are 

the  sole  members.     This  bank  operates  under  the  control  cf  the  State,  which 

provided  it  with  a  guarantee  fund  of  30  million  kroner  in  State  stock.     The 

'  outstanding  loans  by  the  provincial  associations  amounted  in  1913  to  291 

million  kroner,  or  7. 7  per  cent  cf  the  value  of  the  mortgaged  property.     These 

societies  are  resorted  to  chiefly  b}'  large  real  estate  owners  ;  small  owners 

..  generally  apply  for  the  necessary  advances  to  ordinary  banks,  public  loan 

funds  and  private  persons. 

The  provision  of  financial  facilities  fcr  working  capital  has  just  been 
organised  by  a  law  of  1915  through  the  agency  of  Local  Agricultural  Co-op- 
erati7)e  Societies  and  Central  Societies,  but  none  of  these  in.stitutions  has  yet 
begun  to  operate. 

Association  and  co-operation,  which  at  present  play  so  important 
a  part  in  the  advancement  of  agriculture  in  most  countries,  did  not  gain 
a  footing  in  Sweden  until  a  late  date.  I^atterly,  however,  they  have  made 
.great  headway  concurrently  with  the  growth  cf  interest  in  the  small  far- 
,  mer.  The  first  co-operative  dairies  sprang  up  between  i860  and  1870, 
and,  after  various  changes  in  organisation,  multiplied  until  they  numbered 
about  600,  or  40  per  cent  of  all  the  dairies  of  the  coimtry. 

Later  on,  about  1885,  farmers  began  to  form  associations  for  the  joint 
purchase  of  fertilisers,  concentrates  and  other  primary  necessities,  and,  in 
1005,  this  co-operative  movement  resulted  in  the  creation  of  the  National 
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Union  of  Provincial  Societies  and  Local  Associations.  The  latter,  now  ex- 
ceeding 1,(300  in  number,  receive  orders,  effect  the  distribution  of  the  goods 
piirchased  and  collect  payment.  The  provincial  societies,  at  present 
numbering  22,  receive  orders  and  conclude  transactions  either  direct 
with  manufactvirers  and  traders,  or,  in  most  cases,  through  the  agency  of  the 
National  Union,  whose  turnover  in  1915  amounted  to  24.5  million  kroner, 

The  fundamental  principle  of  this  co-operation  is  the  supply  of  goods 
at  the  market  price  of  the  day  and  the  distribution  of  the  profits  among  the 
participants  rateably  to  the  purchases  of  each.  Associations  or  unions 
were  afterwards  formed  to  provide  for  almost  all  the  needs  of  farmers  in 
almost  all  branches  of  their  work.  These  associations  placed  all  the  tech- 
nical facilities  of  modern  agriculture  at  the  disposal  of  all  growers,  parti- 
cularly small  farmers,  and  assisted  them  to  market  their  products  to  advan- 
tage, at  the  same  time  instructing  them,  by  competent  advice  in  all  matters 
concerning  agriculture  and  stock  rearing.  It  is  this  latter  point  which 
lends  importance  to  these  associations  in  quite  as  great  a  degree  as  the  eco- 
nomic advantages  which  they  directly  provide  for  their  members. 

The  principle  gaining  ground  more  and  more  in  these  associations  is 
that  each  member  has  one  vote  only,  while  participation  in  the  profits  and 
expenditure  is  in  proportion  to  the  shares  held  by  each  member  or  the  area 
of  his  cultivated  land,  the  number  of  his  cows  or  the  amount  of  his  purchases 
or  deliveries. 

The  present  status  of  agricultural  associations  is  shown  by  Table  I 
containing  statistics  in  reference  to  the  different  classes  of  economic  soci- 
eties in  connection  with  Swedish  agriculture. 

Table  I.  — Swedish  Farmers'  Economic  Societies. 

Mortgage  Credit  Societies 10 

Fiirchasers'  Socle- its: 

National  Union i 

Provincial  Societies 22 

lyOcal  Associaticns i  100 

Societies  for  the  production  of  peat  littti 30 

Stock  rearing  Societies  : 

Stud  Societies   (Horses) 160 

(Bulls) I  600 

"             "         (Pigs) 600 

Inspection  Societies  (for  cowsheds,  piggeries,  etc.)      .    .  750 

Poultry- keeping  Societies  and  Egg  Sales  I'nions      ...  — 

Cooperative  Dairy  Societies      700 

Societies  for  expcjrtation  of  Butter '         z 

Co-operative  Butchers — 

Societies  for  the  Sale  of  Seeds — 

Societies  for  the  Sale  of  M-arket- garden  produce.    ...  4 

Societies  of  Fruit-growers 420 

Fisheries  Societies — 
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Labour  (i).  —  The  relative  decline  of  the  agricultural  population  has 
exerted  a  perceptible  influence  not  as  regards  the  number  of  farmers  (land- 
owTiers  and  tenant  farmers),  but  only  as  regards  the  number  of  labourers. 
It  imposed  greater  econoni}-  of  labour,  but  gave  rise  to  no  real  difhculty  in 
finding  the  necessary  labourers  for  agricultural  work  and  care  of  livestock, 
except  in  2  cases  : 

i)  For  the  extensive  sugar  beet  cultivatons  in  the  south  of  the  coun- 
try-, emigrant  labour  had  to  be  engaged,  coming  chiefly  from  Galicia  and 
Poland,  to  the  number  of  i  000  to  I  300  persons  of  both  sexes. 

2)  There  is  a  permanent   difficulty  in  finding  farm  hands,    male  and 
female,  to  look    after  the  livestock  and  milk  the  cows. 

The  shortage  of  labour  has  also  led  to  a  considerable  rise  in  wages, 
which  have  increased  threefold  since  1870,  the  present  yearly  wage  for  a 
man  being  320  kroner,  and  for  a  woman  180  kroner  ;  the  da^'  wage  in  summer 
{without  beard  or  lodging)  is  2.5  kroner  for  a  man  and  1.5  kroner  for  a  wo- 
man :  these  figures  are  the  averages  for  the  entire  country. 

Wages  are  generally  the  largest  item  of  farm  expenditure,  and  there- 
fore their  rise,  which  far  exceeds  that  of  the  selling  price  of  agricultural 
produce,  has  been  a  powerful  factor  in  weakening  the  economic  position  of 
agriculture. 

Hired  labour  formerly  consisted  chiefly  cf  farm  hands,  male  and  female, 
hired  b}'  the  j^ear  against  fixed  salary-  and  board  and  lodging  in  the  farmer's 
house  ;  on  rather  larger  farms,  again,  a  considerable  part  of  the  work  was 
carried  out  by  peasants  who  were  under  certain  obligations  of  labour  or 
paj^ment,  and  by  persons  ("  Torpare  ",  "  Kothner  ")  to  whom  small  holdings 
were  granted  in  consideration  of  a  number  of  days'  labour  per  week,  with 
the  right  also  of  doing  paid  labour.  Great  changes  have  taken  place  in 
this  respect.  Farm  hands  of  both  sexes  are  generally  quick  and  strong  la- 
bourers, but  owing  to  the  trouble  of  finding  them  board  and  the  difficultv 
of  moral  supervision  over  them,  the  attempt  has  been  made  to  replace  them 
by  married  labourers  ("  Statare  ")  receiving  wages  and  lodging;  the  lat- 
ter, however,  instead  of  being  fed  in  the  employer's  kitchen,  receive  a  given 
quantity  of  the  most  important  commodities,  for  instance,  about  24  cwt. 
of  rye;  22  bushels  of  potatoes;  6  or  8  cwt.  of  wheat  for  feeding  livestock 
(pigs)  per  year;  5  I/3  pints  of  full-cream  milk  per  day,  the  same  quantity  of 
skim  milk;  wood  fuel,  and  a  piece  of  land  for  planting  potatoes. 

The  forced  labour  tribute  due  from  certain  peasants  either  in  the  form 
of  days  of  work  or  particular  kinds  of  work,  has  long  since  been  replaced 
by  payment  of  a  tenancy  rent  in  money  ;  among  the  "  Torpare  "  who  oc- 
cupy the  above  small  holdings,  the  tendency  to  pay  their  dues  by  working 
them  off  has  become  more  and  more  general.  This  form  of  contract  is 
extremely  favourable,  both  to  the  landowners  who  obtain  labourers  at  the 
cost  of  the  rent  of  patches  of  land  of  little  value  transferred  to  the  latter, 
and  to  the  tenants  who  thus  have  their  own  home,  while  their  livelihood 
is  secure,  as  they  are  always  certain  to  find  work  on  the  owner's  farm. 

(i)  See  In'cnii'iitnal  Review  of  Agricultural  FcuHnmic^.  !"i-hni  ^-^■.  >TrMiii  :mm1  Ajiri'  ■■     - 
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Xotwithstauding  these  mutual  advantages,  however,  the  number  of 
such  tenants  shows  a  tendenc)^  to  decHne,  and  the  difficulty  of  finding  new 
cnes  becomes  greater  and  greater.  Consequently,  agricultural  labour  con- 
tinues to  be  supplied  by  farm  hands,  male  and  female,  engaged  by  the 
year  or  for  six  months,  but  in  the  case  of  large  agricultural  estates,  chiefly  by 
"  Statare  ",  or  married  labourers,  who  receive  wages  in  money  and  in  kind 
and  are  also  bound  to  allow  their  wives  to  assist,  for  an  agreed  payment, 
in  milking  the  cows  and  in  harvest  work.  In  all  cases,  however,  the  en- 
deavour is  to  reduce  the  nimiber  of  labourers  on  fixed  contract  as  much  as 
possible,  replacing  them  by  da}-  or  job  labourers. 

The  Cultivated  Land  and  its  Utilisation.  The  total  area  of  land 
in  Sweden  is  about  101,400,000  acres  di\'ided  as  follows  : 

Table  II.  —  Division  of  Land  in  Sweden. 

Area  %  of  total 

in  acres  area 

Gardens  113  671  o.i 

Arable   land 9  085  867  9.0 

Natural  grass-lancl 3  148054  3.1 

Forest 54  942  685  54.2 

Unproductive  Land 34  107  213  33.6 

Xevertheless,  owing  to  the  great  size  of  the  country  (extending  between 
latitudes  55^2'  and  6904')  and  its  geographical  and  geological  configuration, 
there  is  a  great  difference  in  the  relative  proportions  of  the  different  kinds 
of  land  both  between  north  and  south  and  between  the  mountain  and  fo- 
rest stretches  of  country  with  moraine  soil  in  the  interior  and  the  clayey 
or  sometimes  sandy  plains  bordering  the  coasts  between  the  Baltic  and  the 
Kattegat.  The  extremes  are  represented  by  the  province  of  Scania,  where 
cultivated  land  forms  as  much  as  60  per  cent,  of  the  total  area,  and  that  of 
Norrbotten,  in  which  less  than  0.4  per  cent,  of  the  land  is  cultivated.  The 
area  of  cultivated  land  is  continually  on  the  increase,  chiefly  through  the  re- 
clamation of  marshes,  but  the  proportion  of  increase  shows  a  constant  de- 
cline. 25  years  ago  the  increase  was  usually  74  133  acres  per  annum,  but 
during  the  last  ten  years  it  has  onty  been  24  711  acres  per  year.  This  is 
a  consequence  of  the  increased  cost  of  labour.  The  bulk  of  the  reclama- 
tion work  is  carried  out  with  the  assistance  of  the  Government,  which  in 
1915  for  instance  appropriated  I  400  000  kroner  for  loans  with  that  object,- 
and  2  350  000  kroner  for  grants  not  subject  to  repayment. 

Clearing  work  is  principally  carried  out  on  the  peat  soils,  which  have 
gene  up  greatly  in  value  for  cultivation  purposes  since  rational  fertilisation 
was  rendered  possible  by  the  use  of  artificial  manures.  The  results  obtain- 
ed in  this  direction  were  due  to  a  large  extent  to  the  investigations  of  the 
Swedish  JSIarsh  Reclamation  Society. 

Small  farms  show  a  continuous  increase  at  the  expense  of  the  large 
ones,  the  number  of  which  is  constantly  decreasing.  The  former  total  about 
360  000,  besides  which  there  are  about  140  000  small  holdings,  mostly  al- 
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lotted  to  labourers  against  payment  in  the  form  of  labour  for  the  landlord. 
It  is  calculated  that  on  about  70  per  cent,  of  the  independent  farms,  and 
on  all  the  holdings,  the  area  of  cultivated  land  does  not  exceed  25  acres, 
which  means  that  the}'  can  be  worked  without  hired  labour.  Farms  ave- 
raging 25  to  124  acres  of  cultivated  land  represent  28  per  cent  and  large 
estates  with  more  than  124  acres  of  cultivated  land  a  little  more  than  2  per 
cent,   of   the  total  number. 

The  area  of  cultivated  land  is  di\'ided  as  follows  among  the  different 
classes  :  one  half  belongs  to  farms  of  medium  size  ;  about  one  fourth  to 
small  farms  ;  and  the  same  to  large  estates. 

This  distribution,  however,  varies  greatly  in  different  parts  of  the  country, 
the  large  estates,  particularly  manorial  estates,  lying  chiefly  in  the  fertile 
plains,  while  the  small  ones  are  in  the  uplands  where  the  cultivated  land  is 
scattered  among  the  mountains,  rock}-  hills,  marshes  and  streams.  In  the 
northern  forest  di.stricts  in  particular  there  are  hardly  any  but  small  ten- 
ant farmers,  the  land  belonging  mostly  to  big  forest  estates.  Increased 
facilities  of  transit  and  industrial  development  have  also  to  some  extent 
affected  the  distribution  of  agricultural  property,  small  farms  being  numerous 
in  the  neighbourhood  of  large  towns,  industrial  centres  and  railway  junctions. 

In  Sweden  the  land  is  for  the  most  part  tilled  by  the  owners  themsel- 
ves, in  the  proportion  of  about  85  per  cent.;  the  larger  the  acreage  of  farms  >; 
the  greater  the  proportion  worked  by  tenant  farmers.  The  position  of  the 
latter  towards  the  landlord  has  been  greatly  improved  by  the  new  law'S  of 
1907  and  1909  on  tenant  farmers.  In  the  northern  pro\dnces  especially, 
where  a  large  proportion  of  the  land  belongs  to  commercial  companies,  the 
rights  of  the  landlord  have  been  restricted  in  favour  of  the  tenant  farmer. 

Measures  for  the  Benefit  of  Small  Farms.  The  great  increase  in  the  num- 
ber of  small  farms  is  partly  due  to  the  attempts  made  to  stem  townward 
migration.  In  order  to  facilitate  land  settlement  by  small  farmers,  the  State 
has  for  some  time  been  selling  the  land  in  small  plots.  All  Crown  domains 
not  jaelding  a  minimum  w^hich  was  fixed  in  1874  at  200  and  in  1892  at 
600  kroner,  are  put  up  for  sale  when  the  farm  leases  expire.  Under  the  de- 
crees of  1894  and  1S99,  moreover,  those  parts  of  Crown  domains  which  are 
suitable  for  forming  separate  farms  must  be  split  up  and  put  up  for  sale  or 
let.  Between  1894  and  1912,  about  1800  small  farms  were  sold  in  the  central 
and  southern  part  of  the  country.  In  the  northern  provinces,  portion 
of  forest  domains  suitable  for  cultivation  are  allotted  rent  free  for  the  first  15 
years,  and  for  a  moderate  fixed  rent  during  a  further  50  years.  The  pri- 
mary object  of  these  grants  was  to  provide  the  public  a tithorities  with  the 
necessary  labour  for  forest  maintenance,  but  no  obligation  in  this  respect 
is  imposed  on  the  settlers.  The  number  of  holdings  of  this  kind  is 
about  I  200. 

Divi.sion  into  small  holdings  is  greaitly  facilitated  by  the  .simplicity 
of  legal  formalities,  chiefly  owing  to  a  law  of  1896  which  enables  cultivated 
land  to  be  separated  from  forest,  the  latter  being  more  difficult  to  work  in 
small  plots.  This  law  however  does  not  apply  to  the  northern  pro\'inces, 
where  agriculture  could  hardly  be  self-supporting  without  the  contribution 
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of  the  forests  to  the  huaucial  return.  Tlie  Government  has  encouraged  the 
increase  of  small  farms  by  a  system  of  financial  facilities.  Loans  are  granted 
up  to  the  amount  of  5/6ths  of  the  value  of  the  land  and  buildings,  at  3 
per  cent  interest  with  repayment  over  a  long  period.  Between  1905  and 
1913,  about  8  900  loans  were  granted  representing  a  total  slighth'  above 
25  million  kroner. 

For  a  quarter  of  a  century  the  small  farmer  has  also  been  provided  for 
in  other  respects  by  the  public  authorities,  having  been  the  chief  one  to 
profit  by  the  subsidies  granted  for  the  reclamation  of  waste  land  and  the 
development  of  stock  rearing,  and  also  by  the  assistance  furnished  bj'  scien- 
tific agriculturists  in  the  service  of  the  State  or  rural  economy  Societies. 

The  Government  furthermore  allocates  every  year  a  certain  sum  (now 
400  000  kroner)  for  the  encouragement  of  the  small  farmer  in  the  followinp 
waj^s  : 

(i)  Premiums  for  the  clearing  of  small  areas  of  brushland  etc. 

(2)  Competitions  between  small  farms  with  premiums  and  conditional 
loans  (totalling  about  50  000  kroner  per  year)  for  works  of  improvement  ; 
if  the  work  has  been  carried  out  satisfactorily  within  the  time  fixed,  the  re- 
payment of  the  loan  is  postponed. 

(3)  Subsidies  to  Inspection  Societies  and  Societies  for  the  proper 
keeping  of  books  of  account  on  farms. 

(4)  Educational  courses  (in  1913,  264  courses  at  a  total  expenditure 
of  71  000  kroner)  and  excursions  for  agriculturists,  male  and  female  (in 
1913,  810  persons  took  part),  with  subsidies  totalling  61  000  kroner. 

Crops.  —  The  types  of  crop  grown  differ  greatly  according  to  climatic 
and  soil  conditions,  and  general  farming  standard.  The  simplest  methods 
of  cultivation  are  practised  in  the  north.  Grain  growing  is  very  limited 
there  owing  to  the  short  summer  ;  it  only  extends  over  10  to  30  per  cent. 
of  cultivated  land,  and  m.ostly  comprises  spring  cereals;  chiefly  4-rowed 
barley  which  is  the  earliest,  while  winter  wheats,  which  occupy  the  land 
for  2  summers,  are  less  suitable.  Fallowing  is  only  applied  before  the 
winter  wheat.  Towards  the  south,  oats  gain  the  upper  hand.  Artificial 
grass-lands  cover  a  wide  area  (averaging  60  per  cent,  of  the  ciiltivated  area) 
in  the  northern  provinces,  and  are  left  uncleared  for  a  longer  or  shorter  pe- 
riod of  time  (up  to  20  years)  in  the  more  northerly  parts. 

In  the  central  and  southern  portions  of  the  country  there  is  greater 
equality  of  distribution  of  the  different  cultivations.  In  proportion  as 
the  general  farming  level  improves,  fallowing  and  laying  down  to  grass 
decreases,  while  on  the  other  hand  grain  crops  and  pulse  crops  for  green 
or  dry  forage  increase  ;  above  all  there  is  a  large  increase  in  root  crops  or 
forage. 

In  those  parts  of  the  country  where  farming  practice  is  on  a  lower  plane 
the  most  usual  rotations  are  as  follows  :  i)  fallow  ;  2)  winter  cereal  (rye 
and  wheat)  ;  3-5)  artificial  grass-lands;  6-7)  spring  cereals  (oats  and  bar- 
ley), pulses  (peas  and  vetches)  and  mixed  crops.  An  almost  equal  propor- 
tion (about  -j-O   %)  of  the  land  in  this  part  of  the  country  is  under  grain  and 


THE   PRESENT   STATE   OF   AGRICULTURE   IX   SWEDEN  929 

leys,  10  to  15  per  cent,  of  the  land  being  fallow,  3  to  4  percent  planted  with 
potatoes  and  0.5  to  1.5  per  cent  with  forage  root  crops. 

In  the  districts  where  farming  practice  reaches  the  highest  level,  f  allov\ing 
often  disappears,  the  soil  being  tilled  by  harrowing  and  ploughing  in,  especial- 
ly after  the  hay  and  green  forage  crop  ;  the  land  is  only  sown  to  grass  for  one 
or  two  3-ears,  and  to  the  extent  of  15  to  20  percent  of  the  acreage  cultivated. 
The  greater  part  of  the  land  is  under  grains  and  pulses,  cropped  when 
ripe  or  as  green  forage.  Finalh",  particular  attention  is  gi\  en  to  root  crops, 
which  may  occupy  up  to  25  per  cent  of  the  arable  land.  As  examples  of 
the  rotations  practised  in  these  districts  there  may  be  mentioned:  i)  green 
forage  (peas,  vetches,  oats  and  barley) ;  2)  winter  cereals  (particularly 
wheat);  3)  toot  crops  (sugar  beet  and  forage  roots)  ;  4)  spring  cereal ; 
5)  grass  ;  6)  spring  cereal  —  or  else  i)  root  crops  ;  2)  spring  cereal  ;  3)  grass 
or  green  forage  ;  4)  winter  cereal. 

The  distribution  of  the  different  types  of  cultivation  varies  greath' 
according  to  the  quantity  of  soil  and  the  climate.  Winter  cereals  are  chiefly 
cultivated  in  the  plains,  where  the}'  take  up  15  to  20  per  cent  of  the  cultiva- 
ted land,  wheat  only  in  clayey  soils,  and  rye  in  sandy  soils  also,  where,  to- 
gether with  potatoes,  it  forms  the  most  important  crop.  In  marshy  soils 
winter  cereals  do  not  stand  the  climate  well.  Wheat,  which  is  more  exact- 
ing than  rye  as  regards  the  nature  of  the  soil,  on  the  other  hand  furnishes  a 
greater  yield  under  favourable  conditions  and  its  cultivation  has  been  consid- 
erably extended  of  late  years. 

Barley  and  oats  are  only  grown  as  spring  cereals,  barley,  (4-rowed)  chiefly 
in  high  lands  with  light  ston}-  soil  ;  oats  everywhere,  except  in  the  north 
of  the  country,  cover  the  greater  part  (up  to  30-40  %)  of  the  cultivated  land, 
being  chiefly  planted  on  lean  and  also  marshy  soils.  2-rowed  barley 
is  only  grown  in  the  plains,  chiefly  on  the  best  soils  with  a  sufficient  propor- 
tion of  lime. 

Peas  and  vetches  are  almost  everywhere  grown  mixed  with  oats  and 
barley,  rarely  alone  ;  this  crop  is  chiefly  raised  on  soils  rich  in  lime.  Beans 
are  entirely  limited  to  the  lands  skirting  the  west  coast. 

Potatoes  are  cultivated  on  all  the  farms  of  the  country,  generally  in 
proportion  to  local  need,  so  that  almost  everywhere  the  same  proportion 
of  the  land  is  allotted  to  this  crop  (3  to  5  %).  In  the  southern  provinces 
alone,  where  the  soil  is  sandy,  the  area  planted  with  potatoes  is  considera- 
ably  larger,  the  excess  of  the  crop  over  local  consumption  being  used  cliiefly 
for  the  manufactiire  of  alcohol  and  starch.  Root  crops  are  mostly  grown 
in  the  south  of  the  country,  where  the  sugar  beet,  under  intensive  culti- 
vation, is  of  great  importance  from  the  point  of  view  of  rural  economy. 
In  Scania  this  crop  occupies  10  per  cent  of  the  cultivated  land,  while  in 
the  other  provinces  it  rarely  exceeds  1.5  to  2  per  cent.  It  receives  special 
attention  owing  to  its  importance  in  crop  rotation  and  for  stock  rearing. 

Natural  grass-lands  were  at  one  time  very  extensive,  but  have  now 
largely  been  brought  under  cultivation,  the  remainder  now  occupying  only 
one-third  of  the  productive  surface.  Most  of  these  grass-lands  receive 
no  culti\  ation    or   manuring  whatever   and    their  yield   is    consequently 
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rather  low,  probably  not  averaging  more  than  12  cwt.  of  hay  per  acre.. 
Of  late  years,  following  German  example,  the  grass-lands  have  begun  to  be 
used  for  grazing  on  rational  lines,  producing  a  considerable  increa.se  in 
their  yield. 

Seeds.  —  Grain  and  leguminous  (pea,  bean  and  vetch)  seeds  as  well  as 
seed  potatoes  are  obtained  from  home  crops  exclusively.  Until  lately  on  the 
other  hand,  seeds  of  forage  plants  (including  root  crops)  were  mainlj^  im- 
ported. This  is  of  course  a  weak  point,  but  it  does  not  mean  that  with  the 
majority  of  these  plants  there  is  any  difficulty  in  growing  good  qualit}^  seeds 
within  the  country.  On  the  contrary,  Swedish  seeds  are  held  in  high  esteem 
because  of  the  certainty  of  their  being  suited  to  the  country,  and  of  the 
guarantees  obtainable  as  to  purity. 

With  regard  to  pasture  grasses,  the  majority  of  the  most  common  spe- 
cies, timothy,  red  clover  and  hybrid  clover  are  cultivated.  Red  clover  is 
distinguished  into  the  early  and  late  varieties,  the  former  being  used  for 
sowing  leys  of  i  or  2  years  duration,  particularly  in  southern  Sweden,  and 
the  latter  for  longer  periods.  Both  late  and  hybrid  clover  seeds  are  grown 
chiefly  in  the  country,  while  those  of  early  red  clover  are  almost  entirely 
imported.  They  are  termed  "  Silesian  clover  seeds  ",  but  they  are  also 
imported  from  Bohemia,  Moravia,  and  especially  Russia.  French,  Italian 
and  American  red  cloveis  are  wanting  in  powers  of  endurance,  and  are 
therefore  not  rated  ver}^  high.  To  facilitate  verifying  the  origin  of  seeds,  a 
law  of  1909  provides  that  red  clover,  hybrid  clover  and  timothy  seeds  must 
when  imported  be  dyed  red  with  eosin.  »Seeds  of  pasture  grasses  (except 
timothy  seeds)  and  for  root  crops  are  still  mostly  imported,  but  during  the 
last  few  years  the  most  common  forage  plants  in  addition  to  timothy  such 
as  cocksfoot,  rye  grass  and  brome  grass,  as  well  as  radishes,  turnips,  carrots 
and  sugar  and  forage  beets  have  begun  to  be  grown  for  seeds  to  an  ever 
increasing  extent  and  with  perfect  success. 

Seed  testing.  —  There  are  17  establishments  receivi'';g  Government 
grants  and  operating  according  to  official  regulations  which  arc  substanti- 
ally the  same  in  Scandinavian  countries.  This  testing  has  been  carried 
on  for  40  years  (since  1877),  and  as  a  result  the  quality  of  the  seeds  put 
on  the  market  is  generally  fairly  satisfactory,  and  adulteration  is  rare. 

Yields.  — The  averages  in  Sweden  (wheat,  16.72  cwt  per  acre,  T\e  12.74 
barley  12.74,  oats  11.94,  potatoes  79.65,  sugar  beet  238.96,  for?ge  roots 
278.78)  are  almost  the  same  as  the  average  figures  for  Europe.  They  are  below 
those  of  other  Germanic  countries,  but  higher  than  of  Slavonic  and  Latin 
countries,  excep:  Belgiiun.  These  averages,  however,  like  the  level  of 
agriculture,  vary  greath  in  the  different  parts  of  the  countr}'.  In  the  best 
regions  the>  approximate  to  the  crop  value  of  the  coimtries  leading  in  this 
respect.  The  constant  increase  of  yield  recorded  during  the  last  decade 
justifies  the  hope  that  progress  will  continue. 

This  progress  in  yield  is  largely  due  to  the  fact  that  the  old  seeds 
have  been  replaced  by  better  grades  coming  mainly  from  the  Svalof  Insti- 
tute,   which    enjoys    the    highest    repute    even    outside   the    country  for 
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its  work  of  improvement  of  cjops  (i).  The  varieties  of  oats  and  barley 
which  are  most  grown  in  the  country  give  on  the  average  a  crop  15  to  29 
per  cent,  bigger  than  that  of  the  old  variety,  and  the  latest  improved  wheat, 
though  only  grown  to  a  small  extent  so  far,  shows  a  still  higher  superiority 
over  the  old  varieties.  Of  course  progress  in  this  respect  is  chiefly  observ- 
able in  the  southern  and  most  fertile  portions  of  vSweden,  while  the  diffi- 
culty of  increasing  the  yield  by  seed  improvement  increases  in  proportion 
as  the  summer  becomes  shorter,  the  soil  poorer  and  the  climate  drier. 

Agricultural  Improvements.  —  The  increase  of  yield  is  partly  the  result 
of  land  improvements  and  progress  in  cultivation  work.  Drainage  is  of 
the  utmost  importance  in  a  country  where  the  land  is  so  hilly  and  broken 
and  the  soil  is  as  retentive  of  moisture  as  clay  and  peat  soils.  This  matter 
however,  is  still  largely  neglected,  a  large  portion  of  the  land  being  drained 
b}'  open  ditches  onl}^  and  drainage  by  covered  conduits  and  pipes  mak- 
ing but  slow  progress  owing  to  the  high  cost  of  labour.  To  encourage  cov- 
ered drainage  on  small  farms,  the  Government  grants  loans  at  low  interest. 

Progress  is  more  marked  as  regards  ploughing,  which  is  now  done  deep- 
er, generally  to  at  least  7  ^/^  inches  but  often  to  10  inches.  Attention  is 
also  given  to  methodical  utilisation  of  the  soil  moisture,  which  is  of  the  ut- 
most importance  in  a  country  where  the  rainfall  during  the  6  summer 
months  usualh'  does  not  exceed  13.3  inches  and  during  each  month  of  the 
spring  and  early  summer  {Ma>  and  June)  is  only  0.78  to  1.57  inches. 

In  ploughing  during  spring  and  summer  the  principles  of  dry  farming 
are  generally  applied,  that  is  to  say,  the  soil  is  usually  consolidated  so  that 
the  capillary  moisture  can  rise  from  the  deeper  strata,  and  the  surface 
layer  is  loosened  to  prevent  loss  of  moisture  by  evaporation. 

The  striking  development  of  the  industry  of  agricultural  machinery 
in  Sweden  has  been  a  factor  in  more  effective  and  scientific  tillage.  This 
industry  supplies  the  country  with  machines  and  implements  which  meet 
farming  requirements,  and  it  has  now  made  such  strides  that  whereas  in 
former  years  a  considerable  quantity  of  such  machinery  was  imported,  it 
is  now  exported  to  a  value  of  12  to  15  million  kroner. 

Manmes  and  Manuring.  —  Liming.  The  regions  where  the  land  is  made 
up  of  limestone  rocks,  belonging  chiefly  to  the  Silurian  formation,  far 
exceed  in  fertility  those  poor  in  lime  and  belonging  mainly  of  archaic 
origin.  The  manures  used  in  these  regions  are,  to  a  larg^  extent,  either 
finely  ground  limestone  or  lime,  and  also,  but  only  to  a  small  extent  nowa- 
days, marl.  In  order  to  promote  the  use  of  these  effective  means  of  in- 
creasing fertility,  the  Government  makes  a  grant  towards  the  cost  of  car- 
riage of  lime  for  manuring  purposes. 

Farmyard  Manures.  — As,  comparatively  speaking,  there  is  plenty 
of  livestock,  there  is  no  shortage  of  stable  manure,  which  has  latterly  been 
put  to  more  effective  use.  Instead  of  manuring  only  once  per  rotation, 
as  was  done  formerly,  the  manure  is  now  spread  over  several  breaks,  so  as  to 

(i)  .Sec  June  1913  ;  pp.  S51-860,  The  Swedish  Svalof  Institute,  by  N.  lljahnar  Nilsson. 
p]).  861-870  ;  Wheat  and  Oat  seleetion  at  Svalof,  bj-  IT.  Xilsson-I'lhle. 
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render  its  effect  more  uniform  and  complete.  Greater  care  is  also  taken 
to  preserve  the  fertilising  elements,  especially  the  nitrogen,  in  the  manure. 
The  stable  manure  is  usuall}-  mixed  with  peat  litter  and  compost.  It  has 
become  more  and  more  usual  to  provide  the  dung  pit  with  a  concrete  bottom, 
and  ,  on  small  farms,  to  keep  the  dung  heap  in  a  special  shed. 

The  use  of  chemical  fertilisers  is  still  verv^  limited.  On  marshy  soils 
ver\-  poor  in  phosphorus  and  potash,  potassium  phosphates  and  salts  are 
still  used,  and  on  soils  poor  in  humus,  for  grain  and  root  crops,  phosphates 
and  Chili  nitrate  or  cyanamide  are  also  in  general  use,  but  the  quantities  are 
too  small  to  produce  a  maximum  yield.  The  chemical  manures  are  chiefly 
imported  from  abroad.  Superphosphate  and  cyanamide,  however,  are 
manufactured  within  the  country-  in  quantities  exceeding  home  consump- 
tion, the  crude  phosphates  for  the  former  being  in  turn  imported.  Two 
steel  works  also  produce  phosphated  slag,  but  the  supph'  from  this  source 
does  not  suffice  for  even  half  the  consumption.  Attempts  have  been  made 
at  different  times  to  obtain  potassic  manures  from  the  abundant  strata  of 
rocks  with  high  potash  contents  in  the  countn.-,  but  without  success 
hitherto.  The  quahty  of  chemical  fertilisers  is  tested  at  9  chemical 
Stations  which  receive  State  grants. 


SECOND   PART. 

ABSTRACTS 


AGRICULTURAL  INTELUGEXCE 


GENERAL  IKFORMATIOX. 


7-1  -  Creation  of  a  School  of  Silkworm  Rearing  in  the  Republic  of  Colombia.  —  a\- 

I'lita  agiicula,  Or^ano  del  MuiistLrio  dc  Ai^nciiituia  y  Ci  vuicio,  Year  i,  Xo.  ii,  pp.  642-644. 

Bogota,  Xovember  191 5. 

By  law  Xo.  13  of  1915  the  Government  of  Colombia  provided  for  the 
encouragement  of  the  silk  industry  which  may  prove  a  source  of  wealth  to 
the  country.  In  pursuance  of  this  law,  some  trials  of  mulberry  growing 
and  silkworm  nurseries  having  proved  successful  at  Bucaramanga,  there 
was  created  in  that  town,  b}-  decree  No.  1989  of  1915,  a  School  of  silkworm 
rearing  to  which  an  annual  appropriation  of  i860  pesos  (£387.10  s.  at 
par)  has  been  made,  to  which  [:here  will  be  added  the  proceeds  of  the  silk 
produced,  woven  and  sold  by  the  School. 

722  -  The  Organization  of  the  Cuban  Agricultural  Experiment  Station  (Progress  of  Agri- 

ciiltiiral  Sciaice  in  Cuba;.  —  Cr.\uxey  J.  T.  (Director  of  the  Cuban  Agricultural  Experi- 
ment Station).  Modern  Cuba,  Vol.  5  (S),  Xo.  2,  pp.  2^^-46,  Ha\ana,  Feb  ,  1016. 

The  Cuban  Agriculttiral  Experiment  Station  was  established  at  Santiago 
de  las  Veges  in  1904  by  the  first  President  of  the  Republic  of  Cuba. 

The  Station  is  di\aded  into  Departments,  each  with  its  chief,  assistants, 
and  necessary  laboratory  and  ether  facihties,  as  follows. 

1)  Agriculture.  —  To  this  Department  is  given  the  experimental  work 
with  the  more  important  crops,  such  as  sugar  cane,  tobacco,  com  and  the 
various  crops  used  for  cattle  feed,  and  green  manuring. 

2)  Horticulture.  —  This  has  charge  of  the  growing  cf  fruits  and  ve- 
getables, and  the  care  of  the  grounds. 

3)  Botany.  —  This  Department  has  gathered  and  cares  for  an  her- 
barium of  Cuban  plants,  and  ha?  charge  of  the  study  of  forest  trees,  their 
distribution  and  utilization,  vegetable  fibres,  medicinal  plants,  etc. 
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4)  Chemistry.  —  Analysis  of  soils,  fertilizer  and  agricultural  products; 
not  only  those  originating  in  the  Station  but  those  sent  from  without.  This 
Department  also  has  certain  well-defined  fertility  problems  for  investiga- 
tion. 

5)  Pathology  and  Entomology.  —  This  is  one  of  the  most  important 
Departments,  since  it  has  to  deal  with  the  difficult  problems  of  the  study 
of  insect  and  plant  diseases  and  proper  methods  for  eradicating  them. 
The  problem  has  been  more  difficult  owing  to  the  fact  that  the  tropics  offer 
ideal  conditions  for  the  development  of  plant  enemies,  both  insect  and 
fungoid,  and  since  so  little  work  of  this  kind  has  been  done  in  the  tropics. 

6)  Animal  diseases.  —  The  laboratory  carrying  on  investigations 
in  animal  diseases,  and  engaged  in  preparing  vaccines  and  serums,  was  estab- 
lished under  the  direct  supervision  of  the  office  of  the  Secretary  of  Agricul- 
ture and  was  transferred  to  the  Station  in  March  1914.  While  it  has  the 
stud}^  of  animal  diseases  in  general,  its  principal  work  at  the  present  time 
is  the  preparation  of  vaccines  used  in  combating  anthrax,  black-leg,  and 
hog  cholera. 

7)  Veterinary  Medicine  and  Animal  Husbandry.  —  This  Department 
is  charged  with  the  introduction  and  breeding  of  the  best  breeds  of  domestic 
animals,  the  stud}'  of  butter  and  cheese  making,  the  feeding  values  of  various 
Cuban-grown  feeds,  and  also  the  study  of  animal  diseases. 

While  each  Department  has  its  own  apparatus  and  problems,  yet  there 
is  no  fine  line  of  demarcation  between  them  and  the  closest  cooperation  among 
all  officers  is  fostered. 


CROPS    AND    CUIvTlVATION. 
AGRicDLTURAL       723  "  TemperatuFe  Changes  due  to  Terrestrial  Radiation  and  Relation  of  the  Latter 

METEOROLOGY  tO   Plant   GrOWth.  —  roster   Oiorgio,   ill   Atti  ddlii  Rcalc  Accadcmia  dci  Cn'or-otili  di 

Firenze,  163rd  Year,  Part  I,  pp.  1-27.  Florence,  January  1916. 

The  altitude  chosen  for  meteorological  observatories,  their  inevitable 
northerly  exposure,  and  the  arrangements  for  protecting  the  instruments 
from  local  influences,  create  an  artificial  environment  differing  too  much 
from  that  of  plant  life  Consequently  the  information  gained  hardly  admits 
of  application  to  such  life.  The  proper  course  would  be  for  all  determina- 
tions made  for  purposes  of  agriciilture  (such  as  mean  temperature  of  seasons, 
months  and  days,  mean  and  absolute  extremes,  heat  variaticns  at  short 
intervals  causing  variabilit}^  of  climate)  to  be  conducted  under  heat,  light, 
wind  and  moisture  conditions  as  near  as  possible  to  those  of  plant  life. 

Maximum  and  minimum  thermometers  are  best  placed  ih  the  open  air. 
If  there  is  only  one  instrument  it  should  be  put  at  a  height  of  3  ft.  3  ins.;  a 
second,  if  available,  at  a  height  of  6  ft.  6  ins.  A  third  might  very  usefully 
be  put  under  high  timber  trees  at  a  height  of  4  ft.  11  ins.,  in  order  to 
ascertain  what  amount  of  protection  from  terrestrial  radiation  these  trees 
afford  to  plants  under  cover  of  them.  In  his  garden  of  Otonella,  island  of 
Elba,  Italy,  the  writer  found  that  a  thermometer  placed  under  the  dense 
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foliage  of  a  carob  tree  shows  minimum  temperatures  3  to  4  degrees  Centi- 
grade above  those  cf  a  thermometer  in  the  open  air. 

In  the  same  garden,  from  March  to  September  1913,  observations  were 
taken  of  the  daily  variations  of  temperature  b}'  means  of  a  registering  thermo- 
meter 20  ins.  from  the  ground,  receiving  all  the  heat  of  the  direct  solar  rays 
and  those  reflected  by  the  soil,  exactly  as  in  the  case  of  plants.  These  observ- 
ations show  dail}^  ranges  sometimes  approximating  40"  C.  (104°  F).  This 
confirms  the  great  capacity  possessed  by  plants  for  adapting  themselves  to 
wide  variations  of  temperature. 

In  another  series  cf  observations  made  in  igii,  1912,  1914  and  1915, 
the  amount  of  terrestrial  radiation  in  the  belt  of  air  in  closest  contact  with 
the  soil  was  determined.  A  thermograph  was  placed  in  the  open  air  20  in. 
from  the  ground,  and  another  a  short  distance  away  55  in.  from  the  ground, 
facing  north,  and  protected  from  the  sun  and  terrestrial  radiation.  Thus 
the  differences  in  the  fall  of  temperature,  due  in  particular  to  morning  radia- 
tion, were  ascertained.  The  results  are  set  out  in  a  series  of  tables,  and 
the  following  conclusions  are  based  on  them. 

(i)  Using  two  registering  thermometers,  A  and  B,    at  the  above  re- 
spective distances  from  the  ground,  the  minimum  daily  temperature  is  regis- 
tered by  that  nearest  to  the  ground.     This  fact  comes  out  very  clearly, 
the  difference  often  being  most  marked  and  not  subject  to  anj^  exceptions. 

(2)  The  annual  mean  of  470  observations  calculated  from  the  monthly 
average  minima  was  19.2  degrees  by  thermograph  A  (4  %  ft.  from  the  ground) 
and  16.6  degrees  by  thermograph  B  (i  ft.  7  ^  in.  from  the  ground). 

(3)  The  annual  average  of  the  absolute  monthly  minimum  was  15.7° 
by  thermograph  A  and  130  by  B. 

(4)  The  absolute  minimum  for  the  4  vears  was  11. f)'^  by  A  and  6.40 
by  B. 

(5)  The  differences  between  the  minimums  of  the  two  thermographs 
in  the  470  observations,  taking  their  average  and  their  maximum  value,  are 
summed  up  as  follows  : 

{a)  The  monthly  :nean  difference  A  —  B  was  2.3°  C. 

(b)  The  mean  of  the  maximum  monthly  differences  was  3.8"  ; 

(c)  The  absolute  maximum  difference  throughout  the  period  in 
question  reached  the  high  figure  of  5.4"^*. 

These  results  prove  beyond  question  the  importance  of  the  study,  in 
connection  with  vegetation,  of  the  temperature  changes  due  to  terrestrial 
radiation,  which  are  perfectly  distinct  from  the  general  cooling  of  the 
atmosphere  and  occur  in  the  lower  air  strata,  the  medium  of  plant  life. 

724  -  Soluble  Non-Protein  Nitrogen  of  Soil. —  potter  r.  s.  and  Snyder  r.  s.  (I(»\vu 

State  College  lixperiiueut  Station),  in  Journal  of  Ai^ricuUwal  Research,  Vol.  VI,  Xo.  2, 
pp.  61-64.  Washington,  D.  C,  April  10,  i<)i6. 

The  writers  conclude  from  their  researches  into  the  nitrogenous  sub- 
stances of  the  soil  that  information  may  be  obtained  relative  to  the  degree 
of  decomposition  of  the  organic  matter  in  the  soil  by  determining  the  propor- 
tion of  nitrogenous  compounds  left  in  the  alkali  extract  of  the  soil  after 
precipitation  of  the  protein  by  a  suitable  reagent.     With  this  problem  in 
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mind,  they  determined  the  nitrogen  in  alkali  extracts  of  soil  with  or  without 
the  addition  of  proteins  and  other  organic  nitrogenous  compounds.  The 
proteins  were  precipitated  by    trichloracetic  acid. 

The  principal  conseqence  of  the  results  obtained  appears  to  be  that 
the  alkali  extract  docs  not  contain  a  definite  group  of  nitrogenous  com- 
pounds. In  an}^  case,  however,  the  non-protein  fraction  remaining  in 
solution  after  precipitation  by  trichloracetic  acid  ma}'  contain  most  of 
the  simpler  nitrogenous  compounds,  and  therefore  its  determination  would 
give  an  index  of  the  degree  of  decomposition  of  organic  matter  in  the  soil. 

A  bibliography  of  8  works  completes  the  article. 

725  -  Influence  of  Resin  and  Tannin  on  the  Balance  of  Nitrogen  in  the  Soil.— koch 

Alfred   ami    Oelsner    Alice,  in  Ccn'rulblutt  fiir  B(iktcnoJos,ic,    Parasitcnkundc  iind  In- 
'ck'ionskrankhcilcn,  Vol.  45,  No.  1-5,  pp.  107-11S.  Jena,  February  26,  iyi6. 

In  previous  experimentation  with  forest  soils  (deciduous  and  coniferous 
respectively)  one  of  the  writers  found  that  in  soils  containing  nitric  nitro- 
gen the  proportion  of  the  latter  was  reduced  after  adding  tannin  or  resin. 
These  two  substances  greatly  reduced  nitrification,  but  without  stopping 
it  completely. 

Tannin  and  resin  being  important  products  of  vegetable  metabolism, 
it  was  proposed  to  study  their  influence  on  the  soil  on  the  basis  of  previous 
experiments.  The  fact  that  a  soil  fertilised  with  siUphate  of  ammonia  contains 
only  a  small  amount  of  nitric  nitrogen  when  the  above  two  substances  are 
present  ma 3'  be  explained  in  two  ways  :  a)  the  two  substances  may  unfavour- 
ably affect  the  nitrifying  power  of  the  bacteria  ;  h)  nitrification  is  not 
impeded,  but  the  nitrates  formed  are  afterwards  decomposed.  The  former 
hypothesis  seemed  the  more  probable,  tannin  and  resin  being  used  as 
antiseptics  in  leather  tanning. 

Influence  of  Resin.  In  Giltay's  solution  citric  acid  was  replaced 
b}"  resin,  after  which  bacteria  obtained  either  from  horse  dung  or  from  the 
soil  were  put  in.  A  few  days  later  a  reduction  of  nitrates  by  the  bacteria 
was  found  to  have  taken  place.  In  the  same  solution  without  bacteria 
no  reduction  of  the  nitrates  was  observed,  from  which  it  is  concluded  that 
resin  exerts  no  chemical  action  en  the  nitrates. 

In  further  experiments  5  gr.  of  resin  and  0.025  &^-  o^  sodium  nitrate 
were  added  to  100  gr.  of  dry  earth.  After  4  weeks  there  was  no  further 
trace  of  nitrate  in  the  soil.  The  total  nitrogen  content  being  unaltered,  it  is 
concluded  that  the  bacteria  had  not  decomposed  the  nitrate  into  free  nitro- 
gen, but  had  used  it  to  build  up  their  cells.  This  very  interesting  fact 
proves  that  resin,  which  is  so  difficult  of  solution  in  water,  supplies  energy  to 
the  denitrif^dng  bacteria  enabling  them  to  reduce  the  nitrates  in  the  soil. 

The  experiments  were  repeated  both  with  Giltay  and  Raulin  solu- 
tions, and  it  was  found  that  the  latter,  owing  to  the  potassium  carbonate  it 
contained,  promoted  the  conversion  of  nitrates  a  little  more  than  the  former. 
The  behaviour  of  resin  in  the  presence  of  alkalies  also  showed  that  when  al- 
kalies or  salts  are  present  in  the  soil,  the  resin  is  decomposed  into  substances 
which  can  be  utilised  by  the  bacteria.     Resin  is  therefore  clearl}"   a   source 
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of  energ}'  to  the  denitrifying  bacteria  of  the  soil,  and  for  this  reason  coni- 
ferous forest  soils  contain  less  nitrates  than  others. 

Infltience  of  Tannin.  For  2  months  the  nitrification  of  soil  samples 
to  which  5  %  and  10  %  respectively  of  tannin  +  2  grms  of  ammonium 
sulphate  had  been  added  was  studied.  It  was  found  that  the  soil  treated 
with  10  %  of  tannin  contained  less  nitrates  than  that  treated  with  5  %  of 
tannin,  just  as  in  the  observ^ations  relating  to  resin.  The  same  experi- 
ments al.so  showed  that  the  organisms  which  converted  the  nitrates  of 
the  soil  utilised  tannin  as  a  source  of  energy.  It  becomes  clearly  evident 
that  a  soil  rich  in  tannin  must  be  poor  in  nitrates.  The  studies  undertaken 
in  order  to  ascertain  the  soil  organisms  which  utilise  both  tannin  and  nitrates 
disclosed  the  presence  of  a  fungus,  Aspergillus  niger,  sometimes  accom- 
panied by  other  fungi.  Contrary  to  the  general  belief,  this  Aspergillus  abounds 
in  the  soil,  but  only  works  under  given  conditions,  namely  when  the  soil 
is  rich  in  tannin.  It  decomposes  the  latter  and  reduces  the  nitrates  to  ni- 
trites. Sugar  is  the  component  of  tannin  which  it  uses,  but  there  are  pro- 
bably others  also.  The  presence  of  calcium  carbonate  increase  its  decom- 
posing power.  Like  bacteria,  Aspergillus  niger  uses  nitrates  as  a  source 
of  nitrogen,  and  also  salts  of  ammonia  when  the  soil  contains  tannin.  The 
latter  therefore  is  injurious. 

As  Aspergillus  converts  sugar  into  oxalic  acid,  the  writers  investigat- 
ed the  influence  of  this  acid  on  nitrification.     Their  conclusion  is  negative. 

726  -  Adsorption  of  Potassium  by  the  Soil.  —  mc  call  a.  g.  ;  hildebrandt  f.  ji.  aud 

Johnston  E.  S.  (J.  Phys.  Chem.,  XX,  51-63,  1916).  Journal  of  the  Society  of  Chemical 
Industry,  VoL  XXXV,  No.  4,  p.  267.  London,  Feb.  29,1916. 

To  ascertain  the  effect  of  contact  for  a  short  time  between  a  soil  and 
a  salt  solution,  and  the  influence  of  surface  area  upon  the  amount  and  rate 
of  adsorption,  an  approximately  five  hundreth  normal  solution  of  potassium 
chloride  was  caused  to  percolate  through  a  sandy  loam  soil,  the  potas,sium 
in  the  percolate  being  estimated  colorimetrically.  This  soil  was  used  in  two 
different  states  :  a)  dried  and  passed  through  a  2  mm.  sieve,  and  b)  very 
finel}^  ground  in  a  porcelain-lined  ball  mill  for  4  da^'s.  The  apparatus  consisted 
of  a  Pasteur-Chamberland  filter  tube  surrounded  by  a  brass  jacket  to 
hold  the  soil,  the  whole  being  enclosed  in  a  porcelain-lined  filter  chamber, 
into  which  the  solution  was  poured,  and  which  was  fitted  with  an  air-tight 
cap  in  connection  with  an  automobile  tyre  pump.  The  amount  of  potas- 
sium leached  out  of  the  soil  samples  by  pure  water  was  first  ascertained : 
much  more  was  dissolved  from  [b)  than  from  [a);  20  gr.  of  (a)  was  treated 
with  250  cc.  of  the  potassium  chloride  .solution  containing  62  parts  per.  mil- 
lion cf  potassium,  the  flow  was  maintained  at  a  uniform  rate,  and  the  per- 
colate was  collected  in  fractions  cf  50  cc.  The  amount  of  adsorbed  potassium 
was  then  immediately  found  by  leaching  with  pure  water,  at  the  same  rate 
of  flow.  The  amounts  of  potassium  in  the  first  five  percolates  were,  40,  36, 
40,  44,  and  59  p.  p.  m.  respectively,  and  the  corresponding  amounts  retained 
p.  p.  m.  of  dry  soil  were  58,124,181,  226  and  233.  The  leaching  action  of 
water  gave  7,  ii,  9,  9,  8  p.  p.  m.  of  potassium  in  the  fractions.  With  soil 
sample  [b),  it  was  found  very  unexpectedly,  that  the  amount  of  potassium 
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in  the  solution  was  increased  and  not  decreased  by  its  contact  with  the  soil 
and  this  increase  was  only  partly  accounted  for  by  the  solvent  action  of 
the  solution  on  the  potassium  in  the  soil.  Allowing  for  this  correction;  a 
potassium  chloride  solution  containing  78  p.  p.  m.  gave  fractional  perco- 
lates containing  107,  gi,  82  and  92  p.  p.  m.  of  potassium.  By  the  subse- 
quent leaching  action  of  water,  39,  24,  21,  18,  15  and  18  p.  p.  m.  of  potas- 
sium were  removed  in  the  different  fractions.  The  above  case  of  negative 
adsorption  is  probably  due  to  the  solvent  (water)  being  adsorbed  more  ra- 
pidly than  the  solute.  Positive  adsorption  gradually  diminishing  and  chang- 
ing to  negative  adsorption  was  observed  by  Williams  for  certain  electro- 
lytes in  water  with  blood  charcoal,  but  the  above  is  the  first  recorded  instance 
of   initial   negative   adsorption. 

727  -  Basic  Exchange  in  Soils.—  rice,  F.  e.  (j.  Phys.  Chem.,  20,  214-227, 1916).  journal 

of  the  Society  it  Cluinical  Industry,  Vol.  XXXV,  No.  8,  p.  480.  I,ondon,  April  29,   1916. 

Soils  (33  grms.)  from  various  parts  of  New  York  State  were  shaken  with 
TOO  cc.  of  normal  potassium  nitrate  solution,  allowed  to  stand  over-night 
and  filtered.  In  portions  of  the  filtrate  the  hydrogen  ions  were  determined 
by  Storensen's  method,  and  the  lime  requirement  in  pounds  of  lime  per  acre 
was  determined  by  Veitch's  method,  while  other  portions  were  used  for 
qualitative  tests  of  the  bases  present,  and  titration  with  fiftieth  normal 
sodium  hydroxide  solution.  It  was  found  that  in  the  case  of  so-called 
"  acid  "  soils  part  of  the  cation  of  the  salt  was  absorbed,  while  an  equi- 
valent quantit}'  of  bases  from  the  soil  was  dissolved.  The  extracts  thus 
obtained  showed  greater  acidity  than  the  original  soils.  This  was  attributed 
to  the  formation  of  hydrated  aluminium  oxide  in  the  hydrolysis,  together 
with  equivalent  quantities  of  free  acid,  and  since  the  latter  was  strongly 
ionised  while  the  former  was  lightly  ionised  and  possibly  in  a  colloidal  state 
the  resultant  solution  was  distinctly  acid.  Water-soluble  acid  was  found 
in  only  two  samples  of  acid  soils.  Basic  (as  distinguished  from  "acid" 
soils)  gave  up  to  the  salt  solution  more  base  than  they  adsorbed,  but  this 
was  attributed  not  to  basic  exchange,  but  to  sohition  of  excess  of  the  base. 

728  -  Relation  of  Carbon  bisulphide  to  Soil  Organisms  and  Plant  Growth.  — i  red  e.  b. 

(Agricultural  Bacteriologist,  Agricultural  Experiment  Station  of  the  I'niversity  of  Wiscon- 
sin), in /oM;-;ta/ 0/ .•^tf;'^■cM/^^^/'fl/ iJt'.stvn'f/;,  Vol.  VI,  Xo.  I,  pp.  1-19,  2  plates.  Washington, 
D.  C,  April  3,  iyi6. 

In  previous  publications  by  this  and  other  scientists,  data  were  present- 
ed to  show  the  beneficial  action  of  bisulphide  of  carbon  on  the  soil  flora.  As 
this  action  varies,  fresh  experiments  were  xmdeitaken  in  order  to  ascertain 
the  factors  in  these  variations.  There  were  studied  :  1)  the  effect  of  differ- 
ent doses  of  carbon  bisulphide  ;  2)  the  effect  of  carbon  bisulphide  on  dilTer- 
ent  plants  ;  3)  the  effect  of  carbon  bisulphide  on  dift'erent  soils.  Some 
further  experiments  were  carried  out  for  the  purpose  of  simultaneoush 
studying  the  effect  of  carbon  bisulphide  on  higher  and  lower  plant  forms. 
The  fresh  soil  used  in  these  experiments  was  sieved  and  potted  in  2-gallon 
jars  and  the  moisture  maintained  at  half  saturation.  2  per  cent,  of  com- 
mercial carbon  bisulphide  was  poured  into  small  holes  in  the  soil,  which  were 
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covered  immediately.  The  changes  in  the  soil  flora  were  determined  at 
regular  intervals  by  plate  counts  and  dilution  counts.  The  formation  of 
ammonia  and  nitrates  was  also  measured  at  regular  intervals.  The  plants 
used  were  buckwheat,  clover,  corn  (maize),  mustard,  oats  and  rape. 

These  investigations  prove  that  the  addition  of  carbon  bisulphide 
to  soil  exerts  a  decided  effect  on  the  fauna  and  flora  of  the  soil.  This 
is  caracterized  by  a  temporary  reduction  in  the  number  of  micro- 
organisms. Ivater,  an  enormous  multiplication  of  bacteria  takes  place  and 
an  almost  parallel  increase  in  production  of  by-products  or  soluble  nitrogen 
is  noted.  The  ammonia  content  seems  to  follow  the  curve  of  bacterial 
growth  and  later  gives  way  to  larger  amounts  of  nitrate.  From  the  evid- 
ence it  seems  that  carbon  bisulphide  in  soil  produces  an  increase  in  soluble 
compounds  of  nitrogen  and  sulphur. 

In  Miami  soil  carbon  bisulphide  benefited  the  growth  of  buckwheat, 
oats,  and  mustard.  No  relation  seems  to  exist  between  plant  stimulation 
with  carbon  busulphide  and  the  form  of  the  soluble  nitrogen.  In  non-acid 
soils  carbon  bisulphide  is  most  beneficial  to  sulphur-liking  crops  such  as 
mustard.  In  all  of  the  experiments,  except  acid  soils,  mustard  sho- 
wed an  increased  growi:h  from  the  use  of  carbon  bisulphide.  Carbon 
bisulphide  in  peaty  soil  greatly  benefits  the  growth  of  red  clover.  In  sand 
cultures  plus  soluble  plant  food  carbon  bisulphide  favors  the  growth  of 
certain  plants. 

The  data  show  clearly  that  carbon  bisulphide  does  not  act  alike  in  all 
soils  or  toward  all  crops. 

The  article  concludes  with  a  bibliograph}'  of  13  works  dealing  with  this 
question. 

729  -  The  Effect  of  Elemental  Sulphur  and  of  Calcium  Sulphate  on  Certain  of  the  H  igher 

and  Lower  Forms  of  Plant  Life.  —  Pitz  W.  (Agricultural  Ivvpcrimfnt  station  of  Ihtr 
University  of  Wisconsin), in /"((/-»«/  of  Agricultural  Research,  yu\.  \',  'So.  16, .pp.  771-7S0. 
Washington,  D.  C,  igi6. 

The  problem  of  sulphur  and  sulphates  in  agriculture  is  still  far  from 
being  solved,  especially  as  regards  their  action  on  micro-organisms.  In  order 
to  study  this  phase  of  the  problem,  3  series  of  experiments  were  plan- 
ned:  1)  and  2)  to  note  the  effect  of  stilphur  and  sulphates  upon  the  soil 
micro-organisms  and  upon  pure  ctiltures  of  legume  bacteria  ;  and  3)  to 
note  the  effect  of  sulphur  and  sulphates  en  the  growth  of  red  clover  {Tri- 
foliuni  pratense).  For  the  experiments  with  mixed  cultures  fresh  soil 
was  used  as  an  inoculum.  For  legume  bacteria  all  materials  were  sterilised, 
and  the  nutrient  medium  was  inoculated  with  a  pure  culture  of  bacteria  from 
the  nodules  of  red   clover. 

The  various  experiments  show  that  calcium  sulphate  added  to  the  soil 
has  no  perceptible  effect  on  the  total  number  of  bacteria  growing  on  gelatine 
plates,  and  does  not  materially  affect  the  production  of  ammonia  or  nitra- 
tes (i).  Large  quantities  of  elemental  sulphur,  on  the  other  hand,  reduce  the 
total  number  of  bacteria  growing  on  gelatine  plates,  while  the  addition 

(i)  Sfc  B.  I'cb.  1916,  Xu.  144.  i^"^-) 
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of  0.05  %  of  sulphur  to  the  soil  increases  ammonia  formation.  Parallel 
with  this  increase  there  is  a  reduced  formation  of  nitrates,  which  is  pro- 
bably due  to  the  acidity  or  toxic  effects  resulting  from  oxidation  of  the 
sulphur. 

Calcium  sulphate  stimulates  the  growth  of  pure  cultures  of  red  clover 
bacteria,  both  in  nutrient  solutions  and  in  soil  extracts.  The  increase  is 
the  same  with  o.oi  %  as  with  o.i  %.  The  growth  of  the  clover  roots  is 
therefore  as  strongly  stimulated  by  calcium  sulphate  in  a  quantity  of  o.oi  % 
as  in  quantity  of  o.i  %.  In  small  proportions  calcium  sulphate  increases 
the  production  of  red  clover,  as  well  as  the  formation  of  the  nodules,  while 
concentrates  of  0.05  to  i  %  do  not  stimulate  stronger  growth.  The  ap- 
plication of  elemental  sulphur  to  a  cla5?'ey-sand3'  soil,  both  in  quantities 
of  O.OI  %  and  above,  stimulates  the  growth  of  red  clover,  though  not 
very  much,  without  percep:ibly  affecting  the  gro\vth  of  the  roots  or  the 
nodules. 

To  sum  up,  according  to  the  above  experiments  calcium  sulphate  pro- 
duces no  marked  effect  on  the  bacteria  usually  found  present  on  gelatine 
plates.  Xor  does  it  stimulate  the  greater  growth  of  the  legume  bacteria 
in  pure  cultures.  It  does,  however,  increase  the  production  of  red  clover, 
the  growth  of  its  roots  and  the  number  of  their  nodules.  On  the  other 
hand,  the  addition  of  sulphur  increases  ammonia  formation,  but  reduces 
the  total  number  of  soil  micro-organisms.  It  slightly  stimulates  red-clover 
production,  but  has  no  influence  on  the  growi;h  of  its  roots  and  the 
number  of  their  nodules. 

730  -  Factors  influencing  the  Survival  of  Dried  Soil  Micro-organisms;  Effect  of  Soil  Solu- 
tion.—  GiLTNER  W.  and  LanGWORTHY  H.  V.  (Michigan  Agricultural  Experiment  Station), 
in  Joiirnal  of  Agricultural  Research,  Vol.  V,  No.  20,  pp.  927-942.  Wtishington,  D.  C..  H'lj. 

Publications  on  the  above  subject  mention  general!}^  known  facts, 
especially  with  regard  to  the  survival  of  the  spores,  but  devote  no  attention 
to  the  effect  of  various  types  of  soils  on  the  survival  of  the  organisms  dried 
therein.  With  the  object  of  remedying  this  deficiency,  the  present  writers 
undertook  a  series  of  experiments  for  the  following  purposes  : 

(i)  To  determine  whether  a  micro-organism  [Pseudomonas  radici- 
cola)  can  be  protected  by  the  solution  in  which  it  is  suspended  before  being 
dried  in  quartz  sand.  In  the  first  experiment  the  effect  of  saline  physio- 
logical solutions  with  or  without  the  addition  of  organic  compounds  was 
studied.  In  a  second  experiment  the  eft'ect  :  {a)  of  the  same  solutions  ; 
[b)  of  a  culture  bouillon  ;  (c)  of  milk,  was  compared  with  that  of  an  extract 
of  loamy  garden  soil. 

(2)  To  compare  the  length  of  life  of  Pseudomonas  radicicola  dried 
in  :  [a)  quartz  sand  :  [b)  garden  loam. 

(3)  To  compare  the  changes  produced  in  the  numbers  and  species 
of  micro-organisms  when  a  watery  solution  of  rich  garden  loam  was  dried 
in  5  different  kinds  of  soil :  {a)  compost ;  {b)  sand  ;  {c)  loamy  sand  ;  [d)  clay- 
ey loam  ;  e)  clay. 

The  following  conclusions  were  reached  : 

(i)  The  survival  of  non-sporigenic  bacteria  in  an  air-dried  soil  is 
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partly  due  to  the  hygroscopic  moisture  retained  by  such  soil.  This  is, 
however,  not  the  only  factor  in  operation,  the  survival  of  bacteria  in  a 
soil  not  being  directly  proportional  to  the  size  of  its  particles  and  its 
hygroscopic   moisture. 

(2)  The  bacteria  under  experiment  survive  drying  in  rich  garden  loam 
longer  than  in  sand. 

(3)  If,  before  being  subjected  to  drying  in  sand,  the  bacteria  are  sus- 
pended in  a  watery  solution  of  the  said  soil,  they  survive  longer  than  if 
such  suspension  were  effected  in  a  physiological  salt  solution. 

(4)  The  watery  solution  of  the  said  garden  soil  therefore  must  con- 
tain substances  exerting  a  protective  effect  on  the  bacteria  dried. 

731  -  New  Russian  Studies  of  Nitrogen- flxing  Bacteria. —  i.  omelianskij  \'.  i,.  and 

SoLTJXSKOV  >I.  Sar  la  distribution  des  bacteries  fixatrices  d'azote  dans  les  sols  russes  (On 
the  Distribution  of  Nitrogen- fixing  Bacteria  in  Russian  soils)  in  Archives  des  Sciences  bio- 
loiiques  publiees  par  V Institiit  imperial  de  medecine  experimentale  a  Petrograd  (French  Edi- 
tion), Vol.  X\nil,  No.  5,  pp.  459-482,  3  plates.  Petrograd,  1915.  — II.  Ojmelianskij  V.  I,., 
Fixation  de  I'azote  atniospherique  au  moj^eu  des  cultures  mixtes  (Fixation  of  Atmosphe- 
ric Nitrogen  by  Mixed  Cultures),  Ibid.,  Vol.  X\ail,  No.  4,  pp.  338-377,  i  fflate.  Petro- 
grad, 1915.  —  III.  Ojieli.\nskij  V.  1,.,  Sur  les  rapports  entre  la  fixation  de  I'azote  et  la 
consominatiou  de  matieres  organiques  non  azotees  par  les  bacteries  fixatrices  d'azote. 
(On  the  Relations  between  Fixation  of  Nitrogen  and  the  Consumption  of  Non-nitrogenous 
Organic  Substances  by  Nitrogen-fixing  Bacteria).  Ibid.,  Vol.  XVIII,  No.  4,  pp.  327-337, 
2  fig.  Petrograd,  1915.  —  IV.  Omelianskij  V.  I,.,  Sur  la  physiologic  et  la  biologic  des 
bacteries  fixatrices  d'azote  (The  Physiology  and  lyife  Historj'  of  Nitrogen-fixing  Bacteria), 
Ibid.,  Vol.  XIX,  No.  2,  pp.  162-208,  I  plate.  Petrograd,  1915. 

I.  Distribution  of  Nitrogen- fixing  Bacteria  in  Russian  Soils.  M.  Ome- 
lianskij and  Mlle  Solunskov  start  out  from  the  principle  that  the  universal 
occurrence  of  a  given  micro-organism  with  clearly  defined  chemical  func- 
tions is  one  of  the  most  conclusive  arguments  as  to  the  importance  of  such 
micro-organism.  The\^  give  the  results  of  their  enquiries  caried  out  in  the 
General  Microbiology  Section  of  the  Imperial  Institute  of  Experimental 
Medicine  in  Petrograd,  on  the  occurrence  of  Clostridium  Pasteurianum,  an 
anaerobic  nitrogen-fixing  bacterium,  and  Azotohacter  chroococcum,  an  aero- 
bic nitrogen-fixing  bacterium,  in  the  soil  of  the  Russian  Empire.  The 
investigations  were  made  on  soils  taken  frcm  dift'erent  depths  in  12  locali- 
ties of  European  and  Asiatic  Russia.  Besides  these,  the  presence  of  Clo- 
stridium Pasteurianum  only  was  studied  in  14  samples  from  other  localities 
of  the  Empire.     The  results  were  as  follows  : 

(i)  Azotohacter  and  Clostridium  Pasteurianum  occur  very  widely  in 
soils  of  different  characters  and  in  the  most  divergent  regions  of  the  Empire. 
In  some  few  cases  only  the  nitrogen-fixing  agent  was  isolated,  for  instance 
Azotohacter  in  the  sands  of  the  Kirghese  steppes  and  in  the  peat  soils  in  the 
north  of  European  Russia  (province  of  Archangel). 

(2)  The  races  of  Azotohacter  and  Clostridium  Pasteurianum  isolated 
in  the  enquiries  are  clearly  morphologically  distinct,  especially  those  of  Clo- 
stridium Pasteurianum. 

(3)  In  these  experiments,  the  two  bacteria  .studied  exhibited  a  dif- 
ferent fixing  power,  weaker  in  Azotohacter  th.2in\nClostridiuinPasteuriamtm, 
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but  the  figures  were  very  close  (i  to  3  nigms.  of  nitrogen  per  gram  of  sugar 
decomposed). 

II.  Fixation  of  Atmospheric  Nitrogen  by  Mixed  Cultures.  —  The  work 
of  different  investigators  has  demonstrated  that  in  mixed  cultures  nitro- 
gen-fixing is  more  considerable  than  in  the  case  of  pure  cultures.  On  the 
basis  of  this  fact  and  assuming  that  mixed  cultures  approximate  more 
closelj^tothe  natural  life  conditions  of  nitrogen-fixing  bacteria,  M.  Omelian- 
SKij  studied  the  fixation  of  nitrogen  in  cultures  of  a  large  number  of  races 
of  Azotohacter  and  Clostridium  Pasteurianum  isolated  from  different  Rus- 
sian soils,  associating  with  them  many  other  micro-organisms  usually  ac- 
companying them  in  the  soil.  From  his  man)^  experiments  he  concludes 
that  : 

(i)  The  study  of  the  biochemical  reactions  by  means  of  which  the 
bacteria  in  mixed  cultures  fix  atmospheric  nitrogen  is  interesting  in  several 
respects,  as  it  brings  out  clearly  the  various  aspects  of  the  natural  process 
occurring  under  conditions  of  combined  action  of  the  different  organisms. 

(2)  The  organisms  acting  in  combination  with  the  nitre  gen-fixing 
bacteria  in  upper  soil  strata  are  ver}-  numerous  and  they  pla}'  an  extremely 
important  part  in  the  life  of  the  soil. 

(3)  The  synergetic  activity  of  nitrogen-fixing  and  accompanying 
microbes  is,  both  in  laboratory  experiments  and  under  natural  conditions 
(cultivable  stratum  of  the  soil),  of  a  dift"erent  character  according  to  the 
properties  of  the  species  taking  part  in  the  process  and  their  environment. 
In  other  cases  the  function  of  the  satellite  organism  seems  to  consist  in  fix- 
ing the  oxygen  of  the  air  and  in  creating  the  anaerobic  environment  (for 
Clostridium  Pasteurianum).  The  species  added  to  the  cultures  of  nitrogen- 
fixing  microbes  sometimes  supph'  the  compounds  of  carbon  needed  for  the 
process  of  fixing  nitrogen  as  energetic  substance.  In  the  case  of  the  combi- 
nation :  Azotohacter  +  Clostriditim  Pasteurianum,  the  function  of  the  former 
is  not  confined  to  fixing  the  oxygen  of  the  air  only,  and  consequently  to 
creating  an  anaerobic  envoronment  for  the  Clostridium,  but  this  combina- 
tion is  also  useful  inasmuch  as  it  destroys  the  injurious  products  of  disas- 
similation  created  by  the  second  (chiefly  butyric  acid)  and  maintains  the 
action  of  the  environment  {Azotohacter  is  alkaligenic  and  the  Clostridium 
acidogenic) . 

(4)  The  satellite  species  may  also  unfavourably  affect  the  nitrogen- 
fixing  microbe,  either  through  products  of  assimilation  or  by  consumption 
of  the  carbon  compounds  needed  by  this  microbe  for  nitrogen-fixing.  The 
energetic  fixation  of  oxygen  by  the  satellite  aerobic  species  creates  condi- 
tions favourable  to  the  development  of  Clostridium  Pasteurianum,  but  at 
the  same  time  hinders  the  growi:h  of  the  Azotohacter,  which  is  necessarily 
aerobic. 

(5)  The  form  endowed  with  the  maximum  vitalit}'^  and  at  the  same 
time  the  most  common  form  in  which  combination  of  the  nitrogen-fixing 
organisms  takes  place  in  the  upper  soil  strata  is  that  of  symbiosis  between 
the  aerobic  and  anaerobic  nitrogen  fixers,  principally  between  Azotohacter 
and  Clostridium  Pasteurianum.     In  spite  of  the  opposite  properties  of  the 
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two  species,  their  synergetic  activity  in  the  upper  strata  of  the  soil  results 
in  a  harmonious  mutual  development  producing  the  maxinmm  econoni}' 
in  consumption  of  energetic  substances. 

III.  Relations  between  the  Fixation  of  Nitrogen  and  the  Consumption  of 
Non-nitrogenotis  Organic  Substances  by  the  Nitrogen-fixing  Bacteria.  —  For 
these  investigations,  M.  Omelianskij  used  an  artificial  mixture  of  Azoto- 
bacter  chroococcum,  an  aerobic  fixer,  isolated  from  the  soil  of  the  Institute, 
and  Clostridium  Pasteurianum,  an  anaerobic  fixer,  isolated  from  the  soils 
of  a  kitchen  garden  in  the  province  of  Volhynia,  The  use  of  this  mixed 
cultivation  was  for  the  same  object  as  in  the  work  last  mentioned,  a  closer 
approximation  to  the  actual  conditions  under  which  the  simultaneous 
activit}'  of  the  nitrogen-fixing  microbes  takes  place  in  the  soil. 

The  nutritive  medium  of  this  culture  was  composed  as  follows  per 
100  cc.  :  80  cc.  of  drinking  water,  20  cc.  of  linseed  extract  5  %  strength, 
2  grams  of  dextrose,  o.i  gram  of  potassium  phosphate,  0.05  g  magnesium 
sulphate,  0.5  gram  calcium  carbonate.  Dextrose  was  chosen  as  a  non- 
nitrogenous  substance  because  it  is  suitable  as  a  food  both  for  Azotobacter 
and  Clostridium. 

On  the  6th  April  191 1,  this  food  mixture  was  poured  into  27  Vinograd- 
ski]  flasks  at  the  rate  of  100  cubic  centimetres  to  each  ;  3  flasks  were  then 
left  as  controls  in  order  to  ascertain  the  quantity  of  nitrogen  and  sugar,  and 
24  were  sown  with  the  mixture  of  the  two  bacteria.  During  these  experi- 
ments, which  lasted  6  weeks,  the  flasks  were  maintained  at  a  temperature 
of  210-220  C.  Every  5  days,  3  flasks  were  taken,  in  order  to  determine  sugar 
in  one  by  the  Bertrand  method,  and  nitrogen  in  the  two  others  b}"  the 
Kjeldahl  method. 

The  principal  results  of  the  chemical  analyses  are  grouped  in  the  append- 
ed diagram,  which  brings  out  clearly  the  most  interesting  facts  ascertain- 
ed by  the  researches,  namely,  the  existence  of  a  close  relation  between  the 
process  of  assimilation  and  that  of  dissassimilation  in  the  cell,  which  leads 
to  its  organic  growth.  In  this  diagram,  the  ordinates  exhibit  the  quantity 
of  nitrogen  fixed  in  milligrams  and  that  of  sugar  decomposed  in  grams.  The 
abscissae  indicate  the  duration  of  the  experiments  in  days. 

On  closer  examination  of  the  results  obtained,  it  may  be  said  that  the 
process  of  fixation  of  nitrogen  ran  its  course  uninterrupted!}^  until  the  avail- 
able energetic  sub.stance  was  consumed. 

The  quantity  of  nitrogen  fixed  is  relatively  small  (i-735  mgrms  of 
nitrogen  per  gram  of  sugar  decomposed),  which  must  be  put  down  to  the  low 
degree   of  activity  of  the  bacterial  strains  employed  in  the  experiments. 

The  curves  of  nitrogen  fixed  and  sugar  decomposed  are  generall}' 
parallel.  They  show  a  continuous  increase  throughout  the  experiment,  the 
maximum  rise  taking  place  in  the  period    between  the    5tli  and  15th  day. 

A  comparison  between  the  productivity  of  the  work  of  the  bacteria  at 
different  periods  {of  5  days  each)  of  their  life  presents  some  interest.  Com- 
pleting the  data  of  the  diagram,  it  is  found  that  the  process  of  nitrogen 
fixation  is  at  its  best  in  the  first  period.  The  absolute  quantity  (0.24  mg) 
of  the  nitrogen  fixed  during  the  first  5  days  is  insignificant,  but  relatively 
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C'ltyvcs  showing  the  Fixation  of  Nitrogen  and  Decomposition  of  Sugar  in  mix- 
ed cultures  of  Azotohacter  chroococcum,  and  Clostridium  Pasteurianum. 
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to  the  quantity  of  sugar  consumed,  it  represents  the  greatest  degree  of 
efficiency.  The  efficiency  of  the  bacteria  dechnes  rapidly  during  the  three 
following  periods,  after  which,  during  the  final  period,  it  remains  at  nearlj^ 
the  same  level.  It  may  be  said  therefore  that  during  the  first  periods  of 
growth  of  the  bacteria  in  question  in  the  non- nitrogenous  medium,  that  is 
to  say,  when  the  cells  of  the  nitrogen  fixers  multiply  energetically,  their  work 
is  most  efficient.     The  im]:)ression  of  the  low  efficiency  of  the  work  of  these 

+  N 
microbes  gained  from  examining  the  ratio  — -  at  the   close  of  the  experi- 
ment must  be  due  tc  the  depressing  influence   resulting  from  the   process 
being  in  its  last  stages. 

TV  .Physiology  and  Biology  of  Nitrogen- fixing  Bacteria. —  M.  Omelianskij 
has  endeavoured  to  make  a  digest  of  the  large  amount  of  information  contain- 
ed in  the  literature,  not  systematised  hitherto,  in  relation  to  the  physiology 
and  biology  of  Azotohacter  chroococcum,  supplementing  them  by  his  own 
researches.     He  deals  with  the  following  questions  :  methods  of  accumula- 
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tion  of  Azotohader  in  cultures  (selected  cultures) ;  methods  emplo\'ed  to  isolate 
it ;  its  growth  in  different  solid  and  liquid  nutritive  media  ;  influence  of 
temperature,  aeration,  etc.  He  devotes  his  chief  attention  to  the  problem 
of  the  fixation  of  free  atmospheric  nitrogen,  and  in  particular  the  conditions 
ensuring  the  highest  efficiency  of  the  species  under  study,  with  reference  not 
only  to  the  absolute  quantity  of  nitrogen  fixed,  but  also  to  the  quantity  of 
non-nitrogenous  substances  oxydised. 

732  -  Method  for  the  Estimation  of  Hygroscopic  Moisture  in  Soils.  —  haigh  w.  d.  (Sd 

Proc.  R03-.  Dublin  Soc,  XIV,  52')-534,  i<)if,).  Journal  oj  the  Societv  of  Chemical  Industry, 
Vol.  XXXV,  No.  ),  p.  266,  Ivomlon,  Feb.  29,  1916. 

The  ordinary  method  of  determining  the  hygroscopic  moisture  [i.  c,  the 
water  left  after  air-drying)  in  a  soil  by  heating  it  at  about  100°  C.  for  12-24 
hours,  gives  high  results  owing  to  the  loss  of  volatile  matter  other  than 
water.  The  method  now  proposed,  which  gives  lower  but  strictly  consistent 
results,  consist.5  in  shaking  the  soil  with  powdered  calcium  carbide  and  mea- 
suring the  acetylene  evolved  in  a  nitrometer.  The  mixing  vessel  is  a  thick 
glass  tube  shaped  like  a  Kjeldahl  flask  but  with  a  bent  neck;  a  small  test 
tube  fits  into  the  neck  but  cannot  pass  the  bend.  The  carbide  (about  3  times 
the  weight  of  soil)  is  first  placed  in  the  bulb  :  the  small  tube  with  the  soil  is 
inserted  in  the  upper,  bent  portion  which  is  kept  horizontal  ;  and  then  the 
flexible  joint  is  connected  to  the  nitrometer.  The  tube  is  tilted  to  empty 
the  soil  on  to  the  carbide,  and  the  mixture  is  shaken;  the  acetylene  comes  off 
rapidly  and  can  be  measured  within  a  few  minutes.  A  blank  experiment 
should  be  performed  with  ignited  sar.d  and  a  known  weight  of  water.  As 
found  by  other  workers,  the  volume  of  acetylene  liberated  from  0.018  grms. 
of  water  measured  10.5  cc.  instead  of  the  theoretical  11.2  cc.  The  combined 
water  contained  in  the  hydrated  sihcates  of  a  soil  is  practicalh*  unaffect- 
ed by  the  carbide. 

733  -  The  Reaction  of  Soil  and  Measurements  of  Hydrogen-Ion  Concentration.  — 

GiLLESPrE  L,  J.  C.  (J.  Washington  Acad.  Sc,  VI,  7-16,  1916).  Journal  of  the  Society  0' 
Chemical  Industry,  Vol.  XXXV,  No.  4,  p.  266.  London,  Feb.  29,  1916 

The  reaction  of  a  soil  should  be  studied  from  the  standpoints  of  quantity 
of  acid  substance,  and  of  intensity  of  the  acidity-.  The  amount  cf  Hme. 
or  other  neutralising  materials  required  to  correct  acidity,  depends 
upon  the  first,  but  probably  the  characteristic  effects  of  acidity  upon 
fertiHty  are  more  clearly  correlated  with  the  latter,  which  can  only  be 
measured  by  determining  the  hydrogen-ion  concentration.  Twenty-two 
soils  of  seven  distinct  types  were  investigated  from  this  point  of  view, 
both  by  the  electrometric  and  colorimetric  methods.  In  both  of  these 
the  soil  was  air-dried,  passed  through  a  coarse  sieve,  and  then  mixed  with 
twice  its  weight  of  water.  The  electrolytic  vessel,  which  was  shaken  conti- 
nuously throughout  the  determination,  contained  a  platinum  electrode 
coated  with  palladium,  as  a  means  for  filhng  the  space  above  the  sus- 
pended soil  with  pure  hydrogen,  and  at  its  base  a  stop-cock  to  connect 
the  liquid  with  a  saturated  solution  of  potassium  chloride.  The  difference 
of  potential  between  the  platinum  and  a  saturated  potassium  chloride 
calomel  electrcde  was  found  bv  means  cf  a  verv  sensitive  voltmeter. 
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In  the  colorimetric  method,  the  Hquid  was  first  centrifuged,  and  after 
the  indicator  sohition  had  been  added,  the  coknir  produced  was  measured 
by  comparison  with  that  of  a  sohition  of  known  hydrogen-ion  concentra- 
tion. The  indicators  used  were  methyl  red,  the  sodium  salt  of  phenolsulph- 
one-phthalein,  phenolphthalein,  the  recently  prepared  tetrabromophenol- 
sulphone-phthalein,  diprop}^  red,  and  brcmothymol  sulphone-phthalein. 
Each  soil  sample  was  tested  with  two  of  these  indicators.  The  results  were 
in  close  agreement  with  one  another,  and  with  the  elect rometric  determina- 
tion. The  hydrogen-ion  concentration  expressed  as  the  hydrogen-ion 
exponent  of  Sorensen,  v?ried  from  4.4  to  8.6,  the  exponent  7  indicating 
neutrality.  The  application  of  the  colorimetric  method  to  soils  under 
field  conditions  is  now  being  investigated. 

M.^NTjREs  734  -  Relation  of  Green  Manures  to  the  Failure  of  Certain  Seedlings.— frede.  b. 

."iND  (Agricultural    Bacteriologist,    Agricultural    Experiment    Station    of    the    University    of 

MAXTJRiis'G  Wisconsin),  in  Journal  of  Agricultural  Science,  Vol.  V,   No.  25,   pp.  1161-1176,  2   plates. 

Washington,   D.    C,    March   20,    191 6. 

In  a  previous  report  it  had  been  shown  that  if  green  manures  are  turn- 
ed under  and  cotton  planted  immediately^  a  decrease  in  germination  may 
result,  while  if  the  operation  is  repeated  three  weeks  later  germination 
is  perfectly  normal. 

With  a  view  to  studying  this  phenomenon,  fresh  experiments  in  jars 
and  in  the  field  were  made  with  green  manures  of  crimson  clover,  in  the  pro- 
portion of  about  I  per  cent,  of  the  soil,  and  with  different  kinds  of  seeds. 
The  effect  of  some  products  of  decomposition,  heat,  bacteria  and  fungi  was 
also  studied. 

The  investigations  as  a  whole  confirmed  the  injurious  action  of  green 
manure  on  seed  germination.  It  appears  to  be  due  to  some  parasitic  fun- 
gus {Rhizoctonia  sp.).  During  the  first  period  of  decomposition  of  the  green 
manure,  many  fungi  develop,  some  of  them  having  a  destructive  action  on 
germs.  Oil  seeds  in  particular  are  very  liable  to  be  injured.  Starchy  seeds 
on  the  contrary  are  highly  resistant.  Cotton  and  so^-a  seeds  are  extremely 
sensitive  to  green  manure.  The  germination  of  flax,  pea-nuts,  hemp, 
mustard  and  clover  is  likewise  reduced,  though  to  a  less  extent,  by  the 
presence  of  decomposing  vegetable  tissue.  The  germination  of  buckwheat, 
corn,  oats  and  wheat  is  not  affected  by  green  manure. 

The  injurious  action  of  green  manure  on  oil  seeds  is  confined  mostly 
to  the  first  stages  of  decomposition.  The  experiments  undertaken  appeared 
to  show  that  two  weeks  after  the  green  manure  has  been  turned  in,  it  no 
longer  has  any  serious  harmful  effect  on  the  germination  of  oil  seed.  The 
addition  of  small  quantities  of  lime  appears  to  increase  the  injury  to  germi- 
nation, the  greater  or  less  rapidity  of  the  latter  to  some  extent  influencing 
the  amount  of  such  injury.  Thus  slow  germination  is  marked  by  a  high 
percentage    of    diseased    seedlings. 

Appended  is  a  bibliography  of  21  works  relating  to  the  question. 


MANURES    AND    MANURING  947 


735  -  Hygienic,  Scientiflc  and  Economic  Disposal  of  Human  Excreta.  —  gakrigou  f., 

iu:  I.  Comptts  Rciuius  dcs  Seavccs  dt  VAcadimic  dcs  Scunci<,  Vol.  102.  No.  17,  pp. 649-651. 
Paris,  April  25,  1916. — II.  FcuiUc  d' Informations  dit  Mimsterc  dc  l\-{s,ri culture,  XXIst 
Year,  No.  18,  pp.  lo-ii.  Paris,  May  2,  1916. 

Various  methods  of  sewage  treatment  have  been  proposed  based  on 
distillation  of  the  sewage  in  the  presence  of  lime,  with  the  object  of  liberat- 
ing ammonia,  which  is  afterwards  transformed  into  sulphate.  The  author 
has  devised  a  method  of  sewage  treatment  dispensing  with  distillation  and 
almost  all  the  complicated  apparatus  it  involves.  The  following  is  a 
description  of  it  : 

The  solid  and  liquid  matter  are  treated  separately. 

A)  The  operations  on  the  liquid  matter  are  based  on  the  double  decompo- 
sition taking  place  between  sulphate  of  lime  and  carbonate  of  ammonia,  and 
resulting  in  the  formation  of  carbonate  of  lime  and  sulphate  of  ammonia. 

The  urine  which  has  fermented  sufficiently  for  the  conversion  of  the 
urea  into  ammonium  carbonate  is  emptied  into  a  vat  with  water-tight 
lid.  Finely  powdered  calcium  sulphate  (gypsum)  crude  or  dehydrated  is 
added,  and  the  mixture  is  stirred  up  frequently.  The  lime  is  precipitated 
in  the  form  of  insoluble  calcium  carbonate,  while  the  ammonia  passes  into 
the  state  of  soluble  ammonium  sulphate.  The  liquid  is  allowed  to  settle. 
The  calcium  carbonate  formed  collects  at  the  bottom  of  the  vat,  while 
the  ammonium  sulphate  remains  in  the  liquid  which  can  be  racked  off. 

This  liquid  can  be  concentrated  in  iron  basins  until  the  sulphate  crys- 
taUises.  It  can  also  be  absorbed  by  ash,  sawdust,  or  completely  dehydr- 
ated gypsum,  and  kept  in  that  state  until  used.  It  gives  off  no  disagree- 
able smell. 

The  sulphate  of  ammonia  thus  produced  is  very  low  in  cost,  being  ob- 
tained from  an  ammonium  carbonate  derived  from  the  urea  in  the  urine, 
with  the  aid  of  sulphate  of  lime  or  gypsum  which  is  very  cheap. 

In  addition,  the  precipitated  calcium  carbonate,  which  carries  with 
it  mechanically  considerable  quantities  of  organic  matter  from  the  liqiiid 
treated,  forms  a  manure  of  high  market  value  owing  to  its  content  of  org- 
anic nitrogen  and  other  fertilising  substances. 

In  case  the  whole  of  the  ammonium  carbonate  in  the  urine  has  not  been 
completely  converted  into  sulphLtte  by  the  calcium  sulphate,  the  remainder 
can,  by  the  addition  of  acids,  be  converted  into  nitrate  or  other  inodorous 
ammonia  salts,  which  add  still  more  to  the  value  of  the  liquid  containing 
the  sulphate  of  ammonia. 

This  mode  of  treatment  of  the  liquid  sewage  can,  owing  to  its  sim- 
plicity, be  used  not  only  in  large  cities  but  also  in  small  towns  or  ^^llages 
and  even  on  farms. 

B)  As  regards  the  solid  matter,  it  is  separated  from  the  liquid  by 
settling.  On  reaching  the  works  the  sewage  is  emptied  into  covered  and 
tightly  closed  settling  basins  in  which  the  soHd  matter  is  deposited.  The 
liquid  is,  after  clarification,  dehvered  into  the  fermentation  basins,  where 
it  undergoes  the  operations  described  above. 

The  solid  matter  deposited  at  the  bottom  of  the  settling  basins  in  the 
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form  of  thick  mud  is  passed  through  the  press  filter  if  necessary  and  then 
put  into  autoclaves  and  heated  to  a  temperature  of  1400  to  1500  C.  This 
temperature  is  maintained  for  15  minutes,  after  which  the  steam  exhaust 
of  the  autoclave  is  opened,  and  the  steam  pas.sing  out  carries  with  it  the 
ammonia  salts.  It  passes  through  cool  condensing  coils,  and  is  then  de- 
livered into  vats  containing  sulphuric  or  nitric  acid  for  the  production 
of  inodorous  ammonium  sulphate  or  nitrate. 

In  the  autoclave  there  remains  a  perfectl}^  dry,  fine  powder,  ready 
for  putting  up  in  sacks,  ver}^  rich  in  fertilising  substances  and  completeh' 
sterilised.  The  condensation  coils  may,  if  necessary,  be  arranged  at  the  bot- 
tom of  the  settling  basins,  so  as  to  utilise  the  waste  heat  to  increase  the  fer- 
mentation of  the  mud  and  produce  the  maximum  quantity  of  ammonium 
carbonate. 

The  method  of  operation  is  thoroughly  j^ractical  and  hygienic.  It  en- 
sures the  maximum  yield  and  does  awa^'  with  all  the  disadvantages  of 
the  ordinary  methods  of  sewage  disposal.  Huge  distillation  appliances,  un- 
healthy and  repulsive  smells,  the  expense  of  sterilising  mixtures  to  be  added 
to  the  sewage,  are  all  done  away  with,  while  there  is  a  saving  in  supplies  of 
every  kind,  labour,  plant  and  fuel,  together  with  an  increase  in  the  agri- 
cultural value  of  the  manure  produced. 

736  -  The  Solubility  of  "  Fluospar  Slag "  and  Mineral  Phosphates  in  Citric  Acid.  — 

I.  Robertson  O.  S.  The  Influence  of  Fluospar  on  the  Solubility  of  Basic  Slag  in  Citric 
Acid.  —  Journal  of  the  Society  of  Chemical  Industry,  Vol.  XXXV,  No.  4,  pp.  216-217.  I,on- 
tlon,  igi6.  —  II.  Ibid.  The  Solubility  of  Mineral  Phosphates  in  Citric  Acid,  Part  II  (i).  — 
Ibid.,  pp.  217-220. 

I.  — During  the  past  few  years  British  steel  manufacturers,  particularly 
those  using  the  basic  open  hearth  process,  have  been  introducing  flitorspar 
into  the  furnace.  Fluorspar  produces  a  much  more  fusible  slag  and  greater 
quantities  of  lime  can  therefore  be  added  without  making  the  slag  too  thick. 
Many  thousands  of  tons  of  this  "fluorspar  slag"  are  produced  annualh 
and  form  a  waste  product  ;  one  Teeside  firm  alone  produces  over  100  000 
tons  per  annum  ;  certain  firms  even  pay  a  few  pence  per  ton  to  have  the 
slag  carried  out  to  sea. 

The  peculiarity  of  basic  slag  produced  b}"  the  use  of  fluorspar  is  that 
the  solubilit}-  of  the  phosphate,  according  to  the  citric  acid  test,  varies  from 
20-50%  instead  of  from  70-90%. 

Original  "  fluorspar  slags,"  artificially  prepared  "  fluorspar  slags  " 
and  Tunisian  rock  phosphate  were  subjected  to  five  consecutive  half-hour- 
extractions  with  500  cc.  of  2  per  cent  citric  acid.  The  results  clearly  show 
that  the  citric  acid  test  gives  no  true  idea  of  the  solubility  of  the  phos- 
phate in  "  fluor-spar  slags  "  and  affords  no  guide  to  its  value  to  the  plant. 

The  use  of  fluorspar  in  the  manufacture  of  steel  b}^  the  open  hearth 
process  results  in  the  production  of  a  phosphatic  slag  with  low  citric  sol- 
ubility. 

Nevertheless  the  slag  is  completely  soluble  in  citric  acid  if  sufficient 

(i;  Parti,  see  Z>'.  March  1914,  Xo.  214.  {Ed.). 
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time  is  spent  on  the  extraction.  The  phosphate  or  phosphates  which  the 
slag  contains  do  not  appear  to  be  in  combination  with  siUca  and  thej^  seem 
to  bear  a  very  close  resemblance  to  those  contained  in  mineral  phosphates. 

At  the  present  time  there  is  a  very  big  demand  for  phosphatic  manures, 
and  if  temporary  difficulties,  such  as  a  lack  of  railway  facilities  and  shortage 
of  bags,  could  be  to  some  extent  mitigated  there  is  no  reason  why  these 
low  citric  soluble  basic  slags  should  not  be  placed  on  the  agricultural  market 
at  a  tempting  price  (i). 

II.  —  The  citric  solubility  of  several  classes  of  mineral  phosphates  has 
been  determined  and  also  the  effect,  upon  the  solubility  of  the  phosphate, 
ot  fineness  of  grinding  and  calcining. 
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6-65:  3.33  10.15 
6.48  4.361  8.18 
5-35J  3-78;  560 
4.00J  3.10:  1.93 
2.47  2.29'  — 
25.45  16.86i25.86 
27.27  27.27  25.35 


cent 

5.20 

6-55 

5-77 

4-49 


1-95 
5-65 
578 
4-95 


2.29  1.99 
24-3030-32 
25351980 


per 
cent 

7.80 

6.98 

6.20 

4-53 

3.08 

46.52 

50-55 


*  Free  lime  removed  by  sugar  solution. 


The  results  undoubtedly  show  that  mineral  phosphates  are  comple- 
tely soluble  in  2  %  citric  acid  if  a  sufficient  number  of  extracts  are  made. 
In  the  majority  of  the  rock  phosphates  examined  five  extracts  removed  90- 
100  "^0  of  the  phosphoric  acid  present. 

Even  a  small  amount  of  free  lime  or  calcium  carbonate  decreases 
sub.stantially  the  solubility  of  mineral  phosphates  as  judged  by  the  citric 
acid  test.  When  a  large  amount  of  calcium  carbonate  or  free  lime  is  pre- 
sent, the  citric  acid  test,  as  commonly  practised,  is  a  test  for  lime  and  not 
for  phosphates.  It  is  important  in  this  respect  to  distinguish  between  free 
lime  and  calcium  carbonate,  and  lime  actually  entering  into  the  composi- 


(i)  See  B.  Aug.  IMI5,  Xn.  706  :  also  B. 
B.  Feb.  i'ji6,  Xo.  i4(). 


Oct.   1915,  Xo.  jKio  ;  li . 


Jan.  1916,  No.  147  'intl 

[Ed.]. 
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tion  of  the  phosphate.  The  higher  the  percentage  of  lime  actually  entering 
into  the  phosphate  compound,  the  higher  the  citric  solubility  of  the  phos- 
phate. 

Fineness  of  grinditig  affects  the  total  citric  solubility  of  the  mineral 
phosphates  (judged  by  5  extracts)  to  the  extent  of  approximately  10% 
decrease  for  each  of  the  gradients  :  passes  "  100  ",  refuses  "100  ",  refuses 
"  60  "  and  refuses  "  30  "  sieve. 

With  one  exception  calcining  produces  a  marked  decrease  in  the 
citric  solubility  of  mineral  phosphates.  The  longer  the  calcining  continues 
the  more  insoluble  does  the  phosphate  become. 

The  results  judged  as  a  whole  confirm  the  conclusion  of  the  former 
investigation  (Part  I,  above  quoted),  namely,  the  worthlessness  of  the 
citric  test  as  a  means  of  establishing  the  relative  value  to  the  plant  of  phos- 
phate manures.  Rock  phosphates  are  quite  as  soluble  in  a  0.25  per  cent, 
hydrochloric  acid  solution  as  basic  slag,  and  there  is  just  as  much  reason  in 
favour  of  using  a  weak  solution  of  a  mineral  acid  for  a  solvent  as  there  is 
for  using  a  2  per  cent,  citric  acid  solution.  According  to  the  writer  it  would 
be  absurd  to  consider  basic  slag  as  of  no  agricultural  value  because  it  is 
insoluble  in  water,  and  it  is  equally  absurd  to  condemn  mineral  phosphates 
because  they  are  not  so  soluble  in  citric  acid  as  basic  slag.  There  can  be 
little  doubt  that,  as  a  source  of  phosphoric  acid  for  the  plant,  rock  or 
mineral  phosphates  are  just  as  valuable  as  basic  slag. 

737  -  Potash  in  Banana  Stalks  and  Skins.  —Ellis  R.  H. —  I.  I'otash  in  the  Banana  stalk, 
in  Journal  of  the  Society  of  Chemical  Industry,  Vol.  XXXV,  No.  8,  pp.  456-457.  I/Ondon, 
April   29,    1916.  —  II,  Note  -on   the  Presence  of  Potash  in  Banana  Skins.  Ibid.,  No.  9, 

p.  321,  May  5,  1916. 

I.  —  When  making  an  examination  of  the  banana  stalk  with  a  view 
to  the  use  of  its  fibre  for  paper-making,  Mr.  Ellis  found  the  juice  of  the 
stalk  to  be  markedly  alkaline.  He  therefore  made  an  analysis,  and  found 
a  large  percentage  of  potash,  and  practically  no  soda.  Another  analysis 
was  made  by  Mr.  Hanley,  of  the  Agricultural  Department  of  Leeds 
University.     The  figures  of  both  analyses  are  reprodt;ced  in  Table  I. 

Table  I.  —  Composition  of  Stalk  : 

Ellis  Hanley 

In  original  stalk  :  —  — 

Water ■ 91.60  %  92.70  % 

Dried  matter 8.40  7.30 

Ash 2.40  1.50 

Potash 1. 14  0.90 

In  dried  matter  :  1 

Ash      29.90  20.50 

Potash 13.73  12.35 

In  the  ash : 

Potash 45  90  59-IO 

The  readings  of  this  Table  show  that  the  dried  matter  of  the  ^talk 
contains  as  much  potash  as  does  kainit. 
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In  the  juice  of  the  stalk  Mr.  Hanley  found  0.7   %  of  potash. 

From  the  results  obtained  by  Mr.  KlHs,  i  ton  of  banana  stalks  will 
yield  18S  lb.  of  dried  matter  containing  13.7  %  of  potash  (K2  O),  or  54  lb. 
of  ash  containing  47.5  %  potash,  or  25  lb.  of  pure  potash.  Over  4000  stalks 
are  said  to  come  into  lyceds  every  week,  having  a  total  weight  of  16,000 
lb.,  representing  1340  lb.  (about  12  cwt.)  of  dried  matter  as  rich  in  potash 
as  kainit. 

In  the  discussion  which  followed  delivery  of  the  above  paper  to  the 
Society,  stress  was  laid  on  the  importance  of  vegetable  refuse  from  the 
markets  as  a  source  of  potash,  and  it  was  proposed :  i)  to  set  apart  the 
refuse  for  analysis  and  treatment ;  2)  to  analyse  the  ash  obtained  in 
refuse  destructors,  as  a  large  percentage  of  it  came  from  vegetable  pro- 
duce and  consequently  contained  a  quantit}^  of  potash. 

II.  —  An  analvsis  of  banana  skins  gave  the  results  contained  in 
Table   II. 

Table    II.    —   Composition    of  Skins 

In  orii^inal  skin  : 

Water 88.20  % 

Dried  matter 11.80 

Ash      1.77 

Potash 1.05 

in  dried  matter  : 

Ash I5-0O 

Potash 9.03 

In  ash  : 

Potash 57-i6 

These  results  are  of  some  practical  importance  for  the  United  King 
dom,  which,  one  year  with  another,  imports  9  million  bunches  averaging  180 
bananas  each,  the  skins  of  each  bunch  totalling  a  weight  of  6.8  kg  ;  thus 
it  receives  every  year  61  235  tons  of  skins  containing  7226  tons  of  dried  mat- 
ter with  9  %  of  potash.  Besides  this,  the  9  million  stalks  weighing  1.8  kg 
each  on  the  average,  or  16  328  tons  aggregate,  supply  1372  tons  of  dried 
matter  with  13.7   %  of  potash. 

738  -Waste   of  Tobacco  Ash. —  Burrell   B.   a.,  in   Chemical  News,  Vol.  113,  No.  2949_ 
pp.  253-256.  lyondon,  June  2,  1916. 

The  fact  is  recalled  that  the  ash  of  tobacco,  in  the  various  forms  in 
which  the  latter  is  smoked,  represents  on  the  average  30°/o  of  the  burnt  leaf 
and  contains  20  %  of  potash  and  5  to  6  %  of  phosphoric  acid.  If  hotel 
proprietors  and  restaurant  keepers  had  tobacco  ashes  methodically  collected, 
they  would  be  rendering  a  service  to  the  country  in  connection  with  the  po- 
tash problem,  and  at  the  same  time  making  a  profit  for  themselves. 

It  is  found  that  : 

A  cigar  weighing  106.5  grains  will  give  about  32.3  grains  of  ash, 
of  which  6.5  grains  is  potash  ; 
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A  cigarette  weighing  27  grains  will  give  8.5  grains  of  ash,  of  which 
1.75  grains  is  potash  ; 

A  pipe  holding  25.5  grains  of  tobacco  will  give  8  grains  of  ash  with 
1.6    grains    of    potash. 

The  results  of  systematic  collecting  of  tobacco  ash  and  unburnt  tobacco 
also  show  that  tobacco  ash  and  unburnt  tobacco  from  : 

i)  the  smoke-room  of  a  club,  collected  for  eight   days,  weighed  9^/4 
ounces. 

2)  the  lounge  of  a  large  hotel,  collected  for  four  days,  weighed  13 
ounces. 

3)  a  large  restaurant,  collected  for  10  days,  weighed  2  lbs.  8  ozs. 

4)  a  music  hall,,  one  tenth  part  of  the  auditorium,  one  performance 
only,  weighed  4  ounces. 

The  tobacco  consumed  in  the  United  Kingdom  during  the  financial 
x'-ear  1913-1914  was  98,412,412  lbs.;  the  cigars  imported  weighed  1,331,802 
lbs.  This  would  give  a  total  consumption  of  44,529  tons,  which  would 
represent  13,359  "tons  of  ash.  Reckoning  the  latter  quantit}^  as  kainit 
with  12.5  per  cent,  of  potash,  it  would  represent  21,376  tons  of  kainite  worth 
nearly  £  51,000.  In  the  spring  of  1915  it  was  worth  nearly  three  times  as 
much. 

739  -  The  Question  of  Sulphate  of  Ammonia  in  Russia. —  i.  k.^linskij  b,  sulphate 

of  Ammonia  and  Nitrate  of  Soda,  in  Se.nAedtoJib'iecKafi  Fasema  (The  Agricultural 
Gazette),  No.  4  (120),  pp.  85-88.  Petrograd,  1916.  —  II.  Circiilar  of  the  Department  of 
Agriculture,  in  Ilndn.ihCKin  XoSHUHh  (The  Agriculture  of  Podolia),  No.  9-10,  p.  38. 
Vinnitza,  1915. — III.  Circular  of  the  Agronomic  Institute  of  Moscow,  Ibid.,  No.  11-12, 
pp.  44-45.  Vinnitza,  1915.  — IV.  Makrinov,  J.  A.,  New  Method  of  hastening  Nitrifica- 
tion, in  3e.niediolhi(''CKaH  Faseinn.  (The  Agricultural  Gazette),  No.  8  (124), 
pp.  198-201;   No.  9  (125),  pp.  224-227.  Petrograd,  1916. 

I.  —  The  production  of  sulphate  of  ammonia  in  Southern  Russia,  where 
this  industry  is  almost  entireh^  concentrated,  has  during  the  last  few  3-ear3 
increased  parallel  with  the  development  of  the  coke  industry  in  the  basin  of 
the  Donetz  : 

In  1911,  the  production  was 491  metric  tons 

In  1912       "              "  "  4013         "■       " 

In  1913       "              "  "  13  808         "       " 

In  1914       "              "  "  17  176         "       " 

In  1915,  this  production  reached  16  3S0  metric  tons,  and  stocks  at 
the  end  of  the  year  amounted  to  24  570  tons.  It  is  anticipated  that  the 
production  for  this  year  will  be  32  760  tons,  so  that  this  year  Russia  will 
have  at  its  disposal  about  57  330  tons  of  sulphate  of  ammonia  (24  570  tons 
in  stock  and  32  760  tons  manufactured  in  191 6). 

Before  the  present  war,  almost  the  whole  of  the  sulphate  of  ammonia  was 
exported.  It  high  price  precluded  its  use  as  a  fertiliser  in  Russia.  Exporta- 
tion ha\nng  been  stopped  by  the  war,  the  price  dropped  to  29  francs  per 
quintal  (220  lbs).  Importation  of  nitrate  of  soda  being  also  suspended,  Rus- 


MANURES   AXD    MANURING  953 

sian  agriculture  will  be  able  to  make  use  of  a  considerable  part  oHhe  sulph- 
ate of  ammonia.  If  the  prices  go  down  to  between  2-I.5  and  19.5  francs 
per  quintal,  the  utilisation  of  this  manure  even  for  cereal  crops  is  perfect- 
1}^  certain,  according  to  the  Agronomic  Institute  of  Moscow. 

M.  Kalinskij,  in  discussing  whether  Russia  can  now  allow  exportation 
of  its  sulphate  of  ammonia  or  should  prohibit  it.  makes  the  following  cal- 
culations for  1916  :  agriculture  requires  27  846  tons  ;  industry  16  380  tons 
and  4  914  tons  must  be  kept  in  stock  ;  making  in  all  49  140  tons.  The 
quantity  available  for  export  would  therefore  be  about  8  190  tons.  The 
forecasts  of  consumption  of  sulphate  of  ammonia  in  Russia  are  based  on 
that  of  nitrate  of  soda,  which  according  to  private  but  reliable  data,  was 
about  24  570  tons,  distributed  as  follows  (before  the  war): 

Poland  aud  I^ithiiania  (except  the  government  of  Vilna)  30  %  7  370  tons 

Baltic  Provinces  (and  government  ot  Vilna) 25%  6  145     " 

Kiev  sugar  beet  growing  region 30  %  7  37o     " 

Rest  of   Russia 15  %  3  685     " 


100  %  24  570  tons 

II  and  III.  —  The  problem  of  the  utmost  possible  utilisation  of  sulphate 
of  ammonia  being  of  great  importance  to  Russian  agriculture,  the  Depart- 
ment of  Agriculture  called  the  attention  of  farmers,  agricultural  associa- 
tions and  the  zemstvos  to  the  necessity  for  active  propaganda  in  favour 
of  this  fertiliser.  The  Agronomic  Institute  of  Moscow  took  steps  in  the 
same  direction,  and  emphasised  the  necessity  for  collective  purchases  of 
sulphate  of  ammonia  by  the  zemstvos  and  ty  agricultural  associations. 
The  Department  of  Agriculture  has  also  instructed  Prof.  Volokitine,  Direc- 
tor of  the  School  of  Technical  Chemistry  at  Petrograd,  to  undertake  test 
experiments  on  the  method  of  Professor  MtixTZ  (nitrification  of  sulphate 
of  ammonia  in  peat). 

IV.  —  M.  Makrinov  deals  with  this  latter  question.  After  briefly  review- 
ing the  most  recent  results  of  sewage  water  purification,  on  the  method  of 
"  acti vised  "  mud,  he  states  that:  i),  thanks  to  the  action  of  the  "  acti- 
vised"  mud  and  the  continuous  passage  of  air,  a  very  rapid  conversion  of 
ammoniacal  compounds  takes  place  parallel  with  a  rapid  decomposition 
of  the  complex  organic  substances  ;  2)  the  action  of  the  "  acti  vised  "  sub- 
stance and  continuous  passage  of  air  enable  the  process  of  nitrification  to 
be  carried  on  in  an  isolated  and  very  intense  form,  which  may  be  utilised 
for  the  practical  purpose  of  converting  the  large  stocks  of  sulphate  of  ammo- 
nia into  saltpetre. 

740  -  Manuring  Tests  with  the  New  Nitrogenous  Manure  "  Guanol ",  in  Germany.  — 

Koch,  in  Fiihlinis  landwirtschaftlichc  Zcitun^,  65th  Year,  No.  3-6,  pp.  143-158.  Stuttgart, 
March  1-15,  1916. 

Manuring  tests  were  carried  out  to  ascertain  whether  the  good 
results  given  up  to  now  by  "  Guanol  "  (treacle  residue  mixed  with 
peat  dust  and  sown  with  Azotohader)  (i)  are  not  chiefly  due  to  the  bacte- 

(i)  See  B.  December  1915,  No.  1257.  (Ed.) 
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ria  contai»ed  in  the  peat  dust.  In  order  to  test  the  fertilising  power  of  the 
peat  dust,  it  was  used  in  the  place  of  "  Guanol  "  in  2  series  of  experiments, 
and  in  a  third  it  was  replaced  by  nitrate  of  soda  with  a  \aew  to  comparing 
the  effects  of  the  two  forms  of  nitrogen.  A  trial  was  also  made  with  "  Gua- 
nol "  sterilised  at  100°  C.  to  study  the  behaviour  of  the  bacteria. 

The  manure  employed  contained  not  more  than  1.6  grams  of  betain 
per  100  gms.  of  dried  matter,  so  that  88  %  of  the  betain  had  been  converted 
by  the  bacteria  at  the  time  of  manufacture.  It  was  free  from  superphos- 
phate, and  contained  :  48.3  %  of  dry  matter,  3.77  %  of  nitrogen. 

The  tests  were  made  with  buckwheat,  vetches,  oats,  beet,  etc.,  in  pots 
manured  with  quantities  corresponding  respectively  to  364,607  and  1215 
lbs  per  acre. 

The  tabulated  results  show  that  the  peat  dust  added  to  treacle 
lees  slightly  reduces  the  fertilising  power  of  the  manure.  The  nitrogen  in 
the  peat  exerts  no  action,  the  nitrogen  of  the  lees  being  alone  active. 

Sterilised  "  Guanol  "  gives  the  same  yield  as  when  unsterilised,  which 
proves  that  the  bacteria  in  "  Guanol  "  have  no  specific  influence  on  the 
growth  of  the  plant,  at  any  rate  where  the  soil  is  rich  enough  in  humus. 
These  experiments  will  be  repeated  in  soils  poor  in  organic  matter.  Poss- 
ibly too  the  sterilisation  was  not  complete  enough  to  destroy  all  the  bacte- 
ria of  "  Guanol '". 

In  the  3  series  where  a  dressing  was  applied  in  the  proportion  of  364, 
607  and  1215  lbs  of  "  Guanol  "  per  acre,  an  increase  in  yield  was  obtained 
proportional  to  the  increased  quantity  of  manure.  The  nitrogen  in  the 
"  Guanol  "  however  does  not  act  so  well  as  the  nitrogen  in  nitrate  of  soda, 
being  present  in  slightly  less  assimilable  forms. 

The  researches  of  the  writer  into  the  nitrification  of  "  Guanol  "  show- 
ed that  at  the  end  of  8  weeks  30.04  %  of  the  nitrogen  of  "  Guanol  "  was 
converted  into  nitric  acid.  The  nitrogen  of  nitrate  of  soda  is  more  easily 
conveyed  into  the  subsoil  by  water  than  that  of  "  Guanol  ".  These  enqui- 
ries also  proved  that  the  specific  bacteria  of  "  Guanol"  do  not  promote  am- 
monification  or  nitrification  to  any  great  extent. 

Other  manuring  tests  undertaken  on  grass-lands,  grain  crops,  beets, 
etc.,  are  not  yet  completed. 
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741  -  Studies  on  the  Root  System  of  Plants,  in  Reference  to  Selectionand  Drought  Re- 
sistance.—  MODESTOV  A.  P.:  I.  Differences  in  the  Dimensions  of  the  Root  System  in 
different  Tj-pes  of  Cultivated  Plants,  in  liopHCtiuH  ciininwKi  )iii)aHf/Hticiiibix7>  pa- 
cmcHiu  (Root  System  of  Cultivated  Plants),  Part  I,  pp.  11-44  -r  -  tables  -f  3  plates. 
Moscovf,  191 5.  —  II.  Depth  reached  by  Roots  under  normal  Conditions  of  Growth.  Ibid., 
pp.  46-80  -f-  14  tables  and  diagrams.  —  III.  Contribution  to  the  Study  of  the  Root 
.System  of  Flax.  Ibid.,  pp.  101-118  -\-  i  table  -|-  i  diagram. 

Remarkably  little  study  having  been  devoted  to  the  underground  por- 
tions of  plants  as  compared  with  the  parts  above  ground,  the  writer  under- 
took a  series  of  methodical  investigations  of  the  root  system  of  herbaceous 
plants,  cultivated  and  wild,  in  the  laboratories  and  experimental  Stations 
of  the  Agronomic  Institute  of  Moscow,  with  the  assistance  of  the  Depart- 
ment of  Agriculture.     The  starting  point  in  these  enquiries  was  the  fact, 
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established  by  the  researches  of  Dehe;rain,  Mox^voisix"  and  Kosorotox', 
that  there  is  a  relation  between  the  depth  to  which  plants  extend  their  roots 
and  their  resistance  to  drought.  Assuming,  therefore,  within  the  lim- 
itations of  a  given  species,  the  plants  most  resistant  to  drought  are  those 
which  possess  among  other  things  a  root  system  carried  to  a  greater  depth, 
stress  is  laid  on  the  need  for  the  following  : 

i)  Statistical  investigations  of  the  depth  reached  by  the  roots  of 
all  plants,  cultivated  and  wild,  of  interest  to  agriculture  ; 

2)  Investigations  into  the  "  metric  differences  "  (i.  e.  in  length  and 
weight)  of  the  root  system  of  the  different  species  and  varieties  of  cultivat- 
ed plants. 

3)  Investigations  into  the  fixation  and  the  increase  b}'  selection  of 
the  power  of  deep  root  growth. 

Investigations  into  the  Root  System  of  Oats,  Wheat,  Flax  axd 
Peas.  —  These  were  carried  out  in  1914,  in  wooden  boxes  of  2  different 
sizes  :  (i)  big  boxes  with  0.162  square  metres  base  area  (0.18  X  0.09m.)  and 
1.77  m.  in  height,  used  for  plants  which  were  brought  to  maturity  ;  (2)  Small 
boxes  (0.162  sq.  metres  base  area  and  o. 88  m.  height)  for  the  plants  removed 
in  the  1st  phase  of  vegetation.  The  soil  was  taken  from  the  upper  strata  of 
the  fields  of  the  Institute.  The  roots  were  washed  by  a  jet  of  water  de- 
livered by  a  pump,  and  afterwards  numbered  and  straightway  put  into 
formalin  where  they  remained  until  the  winter,  when  they  were  dried  and 
studied. 

The  plants  taken  out  of  the  formalin  were  washed  with  water  to  re- 
move any  disagreeable  smell,  afterwards  dried  on  cardboard,  and  their 
aerial  and  underground  parts  were  then  measured  and  weighed  separately 
for  each  box.  The  roots  for  successive  soil  layers  of  25  cm  were  also  measur- 
ed, in  order  to  determine  the  amount  of  roots  in  each  layer.  The  result- 
ing data  were  divided  by  the  number  of  plants  in  each  box,  and  this  result 
multiplied  by  100,  so  as  to  reduce  all  measurements  to  one  unit,  the  weight 
of  100  individuals.  The  measurements  of  the  length  of  the  aerial  and  un- 
derground parts  were  alone  taken  in  calculating  the  maximum,  but  they 
are  sufficient  in  view  of  the  preliminary  nature  of  the  investigations. 

At  the  beginning  of  June  there  were  sown  :  10  varieties  of  oats,  8  of 
spring  wheat,  4  of  flax  and  3  of  peas;  for  each  variety  4  boxes  were 
used,  2  large  and  2  small,  so  as  to  have  100  tests  in  all.  The  seeds  were 
taken  exclusively  from  the  pure  lines  obtained  at  the  selection  Station  of 
the  Agronomic  Institute  of  Moscow,  because  the  preliminary  studies  car- 
ried out  with  commercial  oat  seeds  had  given  very  divergent  results  as  re- 
gards downward  growth  of  the  root  system.  In  this  ccnnection  mention 
may  be  made  of  the  tests  in  the  open  field  carried  out  by  the  writer  in  1915, 
with  pure  lines  of  flax,  at  the  flax  selection  Station.  The  depths  of  the  roots 
for  a  given  line  was  studied  in  a  considerable  number  of  individuals  (lOO) 
and  over  an  area  of  some  square  metres  ;  it  was  found  that  the  maximum 
depth  and  spread  of  the  roots  in  the  different  soil  strata  was  everywhere 
the  same;  the  maximum  depth  of  the  roots  ranged  from  44 to  53  cm.  between 
one  plot  and  another.     In  other  words,  tests  have  shown  that  there  is  a 
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s^Tichronal  constancy  in  the  downward  growth  of  the  i"of)t  system  in  in- 
dividuals of  the  same  pure  line  (of  flax). 

The  encjuiries  of  the  writer  into  the  length  and  weight  of  the  root  sys- 
tems of  oats,  wheat  and  flax  establish  a  dear  and  essential  difference  between 
the  length  {and  weight)  in  different  forms  of  oats,  spring  wheat  and  flax. 

Table  I  summarises  the  most  important  results  of  the  investigations 
in  relation  to  oats. 

The  difference  between  root-length  in  the  different  varieties  of  oats 
therefore  varies  greatly,  with  a  maximum  of  about  I  metre  (186.0-101.0 
=  85  cm).  Then,  on  comparing  the  root-lengths  with  the  time  of  ripen- 
ing, MoDESTOV  notes  an  interesting  fact  :  the  longer  the  roots,  the  greater 
the  time  required  for  ripening.  In  other  words,  the  length  of  the  roots 
is  proportional  to  the  length  of  life  of  the  plant.  The  author  explains  this 
phenomenon  by  sa^dng  that  early  varieties  develop  during  the  summer 


Table  I. 

— ■  Results  of  Investigations  into  the  Root  System 

of  Oats. 

Numbers  of  varieties 

I,ength 
ot  Roots 

Total  weight 

of           ! 
underground  \ 
parts  of 
100  plants  I 

Name  of  varietj'  from  which 
the  pure  line  was  selected  out 

Ripening 

A- 337  I 

A- 305   I 

186  cm 

178-5 
170 

156 
1.50 
138 
137 

lOI 

45-56  g 

70-85 
49.40 
40.73 

53-20 

I 
97-65       ! 

35-54 
29.90 

0  Gudan » 
(Avena  diffusa  var.  brunnca) 

«  Ghigantskij   rasviesistij  » 
(A.   oncntalis  var.  flava) 

«  Bieliaiika » 
{A.  diffusa  var.   mittica) 

«  Khersonskij  Rukhlik » 
(A .  oricntalis  var.  obtusata) 

«  New  Market » 
(A.   diffusa  var.  irispcrma) 

"  Scotch  Angus  » 
(A.  diffusa  var.  mutica) 

•Australian  Oat 
(A.  diffusa  var.  aristata) 

Neniertchansk  Oat 
(.4.   diffusa  var.  mutica) 

Late 

Medium  late 

Medium 

-V  —  ^20  c 

Fairly  early 

Medium 
Medium  laie 

Early 
Verv  earlv 

a  -  4020 

C-4160 

A— ^I7C 

A  —  4 1 1 4   c    .    . 

' 

period  when  the  moisture  has  not  yet  passed  through  the  deeper  strata  of 
the  soil,  and  the  roots,  being  able  to  find  an  adequate  quantity  of  it,  need 
not  lengthen  out.  This  property,  peculiar  to  early  varieties  (short-root 
system),  has  been  fixed  by  heredity  and  asserted  itself  in  the  cultivations 
in  boxes,  i.  e.  in  an  environment  different  from  the  natural  one.  In  the 
varieties  which  ripen  later,  things  happen  differently  :  the  plants  develop 
in  the  period  when  the  moisture  has  already  traversed  the  deepest  strata, 
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and  they  are  compelled  to  push  out  their  roots  in  order  to  get  at  it.  In 
this  case  again  the  peculiar  property-  of  the  variety  (long-root  system)  has 
been  fixed  by  heredity  and  asserted  itself  in  the  trial  cultivations. 

In  addition  to  the  length  of  roots,  there  were  also  studied  :  the  total 
weight  of  the  plant,  the  weight  of  the  overground  and  underground  parte 
separately,  the  distribution  of  the  root  stock  in  the  different  strata  of  the 
soil.  As  regards  the  weight,  it  is  found  that  the  length  of  the  root  system 
is  not  proportional  to  its  total  weight  (see  Table  I)  and  that,  in  the  majo- 
rity' of  cases,  the  roots,  when  increasing  in  length,  show  a  relative  reduction 
in  weight.  With  respect  to  the  distribution  of  the  roots  in  the  different 
layers  (25  cm  each)  it  varies  greatly  (as  stated  above)  according  to  the  variety. 
On  comparing  the  different  varieties,  however,  it  was  found  that  No.  305 
I  for  instance  has  long  roots  which  are  more  abundant  in  the  tilled  stratum 
of  the  soil  than  those  of  another  kind  with  long  roots,  a  fact  which  must 
unquestionabh'  be  of  very  great  importance. 

The  studies  of  the  other  plants,  spring  wheat,  flax  and  peas,  as  regards 
difference  of  root  lengths  in  the  different  varieties,  confirmed  the  results 
obtained  with  oats,  which  will  probably  also  hold  good  for  other  cultivated 
plants.  For  instance,  Triticitm  vulgare  var.  ferntgineum  No.  Ill  has  roots 
90  cm  in  lengh,  while  those  of  Triticum  dicoccttm  var.  farrum  attain  182  cm. 
The  studies  of  flax  were  repeated  in  1915  in  boxes  (they  were  unsuccessful 
owing  to  the  hail)  and  in  the  field.  They  bore  on:  (i)  the  "  metric  differ- 
ences "  of  the  root  system  in  the  different  pure  lines  of  the  plant ;  (2)  the 
constancy  of  depth  of  roots  within  the  limits  of  the  pure  line  ;  (3)  the  influ- 
ence of  different  soils  and  water  (water  cultures)  on  the  growth  of  the 
root  system  ;  (4)  the  influence  of  moisture  on  the  development  of  the  root  ; 
(5)  the  development  of  the  root  at  different  vegetative  periods  ;  (6)  the  daily 
growth  of  the  roots  ;  (7)  the  influence  of  the  depth  of  seed-planting  on  the 
development  of  the  roots ;  (8)  the  root  system  of  the  principal  weeds 
in  flax  fields ;  (9)  the  stereometric  distribution  of  the  roots  in  the  soil.  The 
most  important  results  are  as  follows  : 

Flax  grown  for  fibre  generally  has  a  weaker  and  shallower  root  sj'stem 
than  that  grown  for  seed  ;  if  the  root  of  the  second  kind  reaches  a  depth 
of  70  cm,  that  of  the  first  does  not  exceed  40-57  cm.  Moreover,  the  roots 
of  the  seed  flax  are  more  robust,  coarser  and  closer,  a  fact  explained  by  the 
southern  origin  of  this  plant,  which  endeavours  to  adapt  its  roots  to  an  in- 
adequate water  supply.  As  regards  root  development  at  different  periods 
of  vegetation,  3  periods  have  been  distinguished  :  (i)  the  initial  period,  when 
the  flax  plantlet  has  only  10  to  12  leaves;  in  this  period  the  roots  reach  down 
to  a  depth  of  21  cm.,  maintaining  a  vertical  direction;  the  distribution  of 
the  roots  in  the  different  layers  of  soil  is  almost  uniform  ;  (2)  in  the  2nd 
period,  the  beginning  of  anthesis,  the  roots  reach  52  cm,  and  the  uniformity 
of  their  distribution  in  the  different  layers  disappears,  the  bulk  of  the  roots 
lying  within  the  limits  of  20  cm,  representing  the  depth  of  the  first  period  ; 
beyond  the  second  decimetre  a  considerable  reduction  in  the  mass  of  roots 
is  observed,  only  the  few  main  roots  with  httle  subdivision  being  found  ; 
(3)  in  the  3rd  period,  the  end  of  anthesis,  the  roots  reach  a  depth  of  65  cm 
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and  the  character  of  the  root  system  is  the  same  as  in  the  preceding  period. 
The  growth  of  the  roots  continued  after  the  end  of  anthesis  (when  that  of 
the  parts  above  groimd  had  ceased)  as  was  ascertained  from  the  observa- 
tions of  daily  development  of  the  root  sji'stem  by  means  of  "  observation 
boxes  "  fitted  with  a  glass  wall.  In  the  roots  of  flax  there  is  a  character- 
istic winding  observed  in  all  the  periods  of  life  of  the  plant.  The  influence 
of  the  depth  of  the  seeds  on  the  development  of  the  root  system  of  flax  was 
not  found  so  clear  and  decisive  as  in  the  case  of  oats,  but  differences  do  exist 
and  must  be  taken  into  account  in  the  researches. 

Studies  of  Root  IvEngth  under  natural  Conditions  of  Develop- 
ment. —  After  reviewing  the  results  arrived  at  by  different  investigators 
of  the  root  system,  with  a  view  to  co-ordinating  them,  the  writer  describes 
his  own  experiments  carried  out  on  a  plot  of  the  experimental  field  of  the 
Agronomic  Institute  of  Moscow.  He  adopted  the  method  of  Deile;rain. 
cultivation  on  inclined  planes,  modifying  and  completing  it.  He  carried 
out  cultivation  :  (i)  on  a  natural  soil  profile  by  digging  a  trench'  281.6  cm. 
wide,  and  176  cm  deep,  with  bottom  rising  gradually  towards  the  surface 
of  the  field  so  that  the  plants  were  not  on  banked-up  soil,  as  at  Grignon,  but 
at  field  level  :  (2)  cultivation  on  inclined  planes,  utilising  for  this  purpose 
the  embanking  work  carried  out  40  years  ago  for  water-regulation  pur- 
poses. The  length  of  the  roots  was  measured  at  3  different  times,  nam.ely : 
i)  germination,  2)  flowering,  3)  fructification.  The  results  are  summed 
up  in  Table  II,  which  also  indicates  the  differences  in  the  length  of  the 
roots  in  successive  periods  in  order  to  bring  out  more  clearly  the  behaviour 
of  the  root  system  of  each  plant. 

On  analysing  the  data  of  Table  II,  it  is  seen  that,  in  their  first  period 
of  life,  the  plants  under  investigation  had  already  developed  their  root  sys- 
tem to  such  an  extent  as  to  penetrate  deeper  layers  than  those  subject  to 
ordinary  tillage. 

Starting  from  the  idea  of  aerial  vegetative  levels,  the  writer  gives  the 
following  scheme  of  underground  vegetative  levels. 

The  first  level,  down  to  44  cm.  depth  from  the  surface,  comprises  the 
root  system  of  short-rooted  plants,  chieflj^  weeds,  annual  or  biennial,  the 
typical  representatives  of  which  are,  for  instance :  Capsella  Bttrsa-pastoris, 
Viola  tricolor,  Thlaspi  arvense  and  Berteroa  incana  ;  among  cultivated 
plants,  buckwheat  belongs  to  this  group. 

The  second  level  (between  44  and  88  cm.  depth)  is  occupied  by  the  root 
ends  of  short-rooted  cultivated  plants,  for  instance  :  Sinapis,  Linum,  Vicia 
saliva,  Pisum  arvense,  etc. 

The  third  level  (88,139,  174  cm.)  comprises  the  root  ends  of  long-root- 
ed cultivated  plants  :  Vicia  villosa,  Panicum  miliaceum,  Avena  saliva  and 
Solanum  luberosum,  etc. 

Next  there  is  a  fourth  level,  comprising  onlj'  the  root  ends  of  long-root- 
ed wild  herbaceous  plants,  as  for  instance  :  Vicia  Cracca,  Polentilla  ar gen- 
tea,  Tanacetum  vulgare,  etc. 

Finall}^  the  deepest  level  found  lies  between  261  and  352  cm.;  it  con- 
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Table  II.  —  Length  of  Roots  at  different  Periods  of  Vegetation. 


Name  of  plant 


A.  —  Cultivlii.  on  natural  profile  : 

1.  Avcna  sativa 

2.  Liniim  iisitatissimum.    .    . 

3.  Vicia  sativa 

■^    (4.  Raphanus  Raphanistrum 
^    /  5.  Chcnopodium  album    .    . 

B.  ~  Cultiv'tn.  on  embaiiknitnt  : 

6.  Avena  sativa 

7.  Panicum  miliaceum   .... 


8.  Zea  mays     .    . 

9.  Lupinus  albus. 

10.  Vicia  Faba  .    . 


11.  Vicia  sativa 

12.  Vicia  villosa 

13.  Pisum  arvense    .    .    .    . 

14.  Linum  usitatissimum   . 

15.  Sinapis  alba    .    .        ,    . 

16.  Polygonum  Fagopyrum. 


Hdianthus  annuus 

Cannabis  sativa 

Solanum  tuberosum    .... 

20.  Raphanus  Raphanistrum 

21.  Cap  sella  Bursa-pastoris 
I  22.  Viola  tricolor    .... 

I  23.  Thlaspi  arvense   .    .    . 

24.  Chenopodium  album   ■ 

25.  Berteroa  incana   .    .    . 

26.  Agrostemma  Githago   . 

27.  Centaurea  Cyanus    .    . 


ist  period:  '  2„d  period :' 3rd  Period : 
Ger-  Fructi- 

mination         Flowering    |      ^^^^^ 


79.2  cm. 

35-2 

26.4 

13.2 

26.4 


52.8 
39-6 

30.8 
52.8 

35-2 

30.8 
30.8 
48.4 
35-2 
39-6 
26.4 

30.8 
35.2 
61.6 
26.4 


not  y 
gerniin; 

26.4 
26.4 


ct     ! 
ated ; 


Differences 


between  the 
2nd  and  the 
I  St  period 


between  the 

3rd  and  2nd 

period 


132.0  cm.  140.8  cm. 
52.8          !      70.4 
88.0  88.0 

30.8  35.2 

30-8  1      35.2 


92.4 
92.4 


j    127.6 

I  unwashed 
roots 


failure 

left  till  spring 
of  1915 

unwashed 
roots 


70.4 


79.2 
74.8 
74.8 
70.4 
48.4 
48.4 


83.6 

105-5 
88.0 

74.2 
70.4 
unwashed 


roots 


failures 


101.2 
52.8 
26.4 
35-2 
35-2 
44.0 
48.4 
66.0 
66.0 


123.2 
52-8 
39.6 
48.4 
48.4 
44.0 
52.8 
88.0 

105.6 


52.8  cm. 
17.6 
61.6 
17.6 
4.4 

39-6 
52.8 


35-2 
48.1 
44.0 
26.4 
35-2 
8.8 
22.0 


39-6 
26.4 


39.6 
39-6 


8.S  cm. 
17.6 
0.0 
4.4 
4.4 

35-2 


4-4 
30.8 
13.2 

8.8 
30.8 


32.0 

0.0 

13.2 

13.2 

13.2 

0.0 

4.4 

22.0 

39-6 
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tains  the  root  ends  of  perennial  herbaceous  plants  as  for  instance  the 
species  of  Rumex.     lyucerne  and  some  lupins  also  belong  to  this  group. 

On  comparing  the  results  of  growing  some  cultivated  plants  {Avena 
saliva,  Vicia  saliva  and  Liniim  usilatissimum)  on  a  natural  profile  and  on 
banked  up  earth,  and  considering  that  the  compactness  of  the  soil  in  these 
two  cases  must  be  different,  the  Author  is  of  opinion  that,  though  it  cannot 
be  maintained  that  the  compactness  of  the  soil  makes  no  difference  to  the 
roots,  it  is  impossible  to  share  the  prevailing  view  according  to  which  roots 
should  penetrate  deeper  in  less  compact  soils.  He  does  not  however  wish 
to  draw  an  a  priori  conclusion  from  this  fact  before  making  thorough  and 
conclusive  investigations.  He  confines  himself  to  recalling  what  was  said  by 
Hensen  as  to  the  importance  of  the  tunnels  left  by  earth-worms  for  the 
extension  of  roots,  and  he  adds  that  a  similar  function  is  also  served  by  the 
channels  formed  by  the  roots  of  dead  plants.  That  is  wh}-  living  roots  can 
penetrate  even  compact  soils  fairly  easily.  One  might,  he  says,  draw  a  con- 
clusion which  seems  a  paradox  at  first  sight,  namely  that  deep-rooted 
perennial  weeds,  so  injurious  to  the  farmer,  may  at  the  same  time  be  useful 
in  paving  the  way  for  the  roots  of  cultivated  plants,  which,  by  penetrating 
deeper,  are  sure  of  success  in  struggling  against  drought,  and  best  utilise 
the  nutritive  substances  of  the  soil. 

A  special  chapter  contains  a  Bibliography  of  the  subject  (552  works); 
it  will  be  completed  later. 

742  -  Changes  in  the  Chemical  Composition  of  Rye  Seed  through  the  Action  of  some 
Forms  of  Fusar/um.  —  pomaskij  a.  in  MKHucmcponeo  3e.\uedio.i/^.  Biopo 
no  MuKo.ioiiu  ti  (Pii}iioaamo.i()!ui  y>icH(i?o'  h'o.\nimema.  Mamepidjbi  no  Mn- 
KOJlOziu  u  0umoHanio.%oziu  Pocciii.  Ministry  of  Agriculture,  Office  of  Mycologj-  and 
Pathology  of  the  Scientific  Committee.  Matter  relating  to  Mycolog\' and  Plant  Diseases. 
Part  4,  pp.  77-106.  Petrograd,  191 5. 

The  initiative  of  continuation  of  the  investigations  relating  to  "  pianij 
khlieb  "  ("intoxicating  bread")  the  intoxication  being  caused  by  the 
products  of  alteration  of  the  grain  by  Fusarium)  is  due  to  A.  A.  J  atchevskij, 
Director  of  the  Office  of  Mycology,  who  has  put  forward  the  hypothesis 
that  not  only  Fusarium  roseum,  but  all  forms  of  Fusarium  similar  both 
from  the  morphological  and  physiological  point  of  view,  may  equally  act 
on  the  grain,  decomposing  the  protein  substances  and  forming  a  toxin  ana- 
logous to  the  supposed  nitrogenous  glucoside,  isolated  by  O.  Gabrilovitch 
in  the  pure  culture  of  Fusarium  roseum  Link  on  rye.  On  the  basis  of  this 
hypothesis  the  writer,  together  with  A.  A.  Jatchevskij  and  N.  A.  Naumov, 
carried  out  a  series  cf  experiments  the  object  of  which  was :  i)  to  isolate 
and  further  study  the  toxin  of  intoxicating  bread  ;  2)  to  make  a  chemical 
analysis  of  the  mycelium  of  the  different  forms  of  Fusarium. 

The  present  work  is  only  the  first  part  and  contains  the  results  of  the 
qualitative  and  quantitative  analysis  of  rye  grain  infested  by  Fusarium, 
such  analysis  being  indispensable  for  further  work,  as  was  proved  by  the  pre- 
liminary experiments  on  the  isolation  of  the  toxin.  The  material  used  was  : 
pure  cultures  of  Fusarium  prepared  in  the  laboratory,  and  the  original  Pe- 
trusk  variety  of  rye  infested  with  Fusarium  roseum  Link,  coming  from  the 
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region  of  Ussurijsk,  in  Siberia  ;  two  samples  were  also  taken  of  the  rye  in 
question,  infested  with  F.  siibulatum  App.  and  Woll.,  and  originating  one 
from  the  province  of  Tula,  European  Russia,  and  the  other  frcm  the  region 
of  Ussurijsk  ;  there  were  also  utilised  two  samples  of  "  Vasa  "  rye,  infected 
with  the  pure  culture  of  the  above  mentioned  Fusarium,  and  finall}-,  two 
uninfected  and  two  sterilised  samples  of  the  same  rye. 

From  the  moment  of  inoculaticn  with  Fusarium,  the  culture  w^as  in 
a  separate  room  away  from  the  direct  light  cf  the  sun,  and  kept  at  a  constant 
temperature  of  18-20'^  C.  The  analyses  were  made  at  the  end  of  10,  20,  30 
and  60  days  after  the  beginning  of  the  experiment. 

Results,  i)  The  vital  activity  of  the  two  forms  of  Fusarium  on  the  rye 
grains  is  accompanied  by  a  large  reduction  of  dry  matter.  Thus,  in  the 
analysis  of  the  culture  of  Fusarium  roseum  made  after  10  days,  the  loss  of 
dry  matter  is  about  %  of  the  total  quantity  :  when  the  experiment  is 
further  prolonged,  the  loss  of  dry  matter  increases,  amounting  to  ^/^ 
of  the  total  on  the  60th  day.  Fusarium  subulahim  in  a  30  days  culture  ex- 
hibits an  activity  lower  than  that  of  the  first  Fusarium,  but  the  difference 
afterwards  disappears. 

2)  The  dry  substance  lost  is  chiefly  starch  and  albumin. 

3)  The  loss  of  starch  in  one  month  is  61  to  80  %,  and  in  two  months 
80  to  89  %  of  the  initial  quantity. 

4)  The  vital  activity  of  Fusarium  is  accompanied  by  the  decom- 
position of  albumin  with  loss  of  nitrogen.  Tliis  loss  is  not  so  large  as  in  the 
case  of  starch,  being  about  5  %  in  the  culture  of  F.  roseum  iox  the  first  ten 
days.  It  is  still  less,  (2.7  %)  in  a  culture  of  F.  suhulatum  one  month  old. 
At  the  60th  day,  however,  the  losses  of  nitrogen  for  both  forms  of  Fusarium 
increase,  with  an  average  of  12  to  16  %  common  to  both. 

5)  Both  forms  of  Fusarium  act  equally  on  the  rye,  reducing  the 
starch  and  decomposing  the  albumin,  with  production  of  ammonia. 

6)  The  products  of  splitting  up  of  albumin,  asfcund  from  the  analy- 
ses made,  are  the  following  :  albumoses,  peptones,  amino-acids,  organic 
bases,  ammonia  and  a  toxin  (presumed  to  be  a  nitrogenous  glucoside).  The 
process  of  decomposition  of  albumin  was  most  energetic  in  the  cultures  of 
F.  roseum  and  a  little  less  sc  in  those  of  F.  subulalum.  The  numerical  data 
in  relation  to  the  quantit}^  of  decomposition  products  formed  allow  of  the 
following  description  of  the  h^^droh'sis  cf  albumin  produced  by  Fusarium  : 
during  the  first  month  of  the  experiment  there  are  cliiefl}^  formed  amino- 
acids,  organic  bases,  peptones,  nitrogenous  glucosides,  and  a  small  quantity 
of  ammonia,  while  in  the  second  month  the  hydrolysis  grows  more  en- 
ergetic with  formation  of  a  considerable  quantity  of  ammonia.  The  prac- 
tical bearing  of  these  observations  is  that,  for  the  purpose  of  isolating  and 
studying  the  poisonous  principles  cf  ''  intoxicating  bread  ",  the  amino- 
acids  and  organic  bases,  a  3  to  4  weeks  old  culture  of  Fusarium  may  be  used 
witli  absolute  certainty  of  success. 

7)  The  pentosans  disappear  fairly  quickly,  chiefl}  during  the  first  30 
days  ;  during  the  subsequent  30  days,  the  loss  only  increases  6  to  7  "„  ; 
the  total  loss  being  75  %  of  the  initial  quantity. 
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8)  As  regards  cellulose,  during  the  first  30  days  some  increase  in  its 
ciuantity  is  observable,  due  to  eneigetic  synthesis  of  chitin,  which  masks 
the  loss  of  the  crude  cellulose.  In  the  second  month  this  synthesis  slows 
down,  and  the  deccmpobition  of  cellulose  then  becomes  evident. 

9)  With  respect  to  fats,  the  results  are  that,  in  the  course  of  the  first 
30  days,  their  splitting  up  is  masked  by  the  synthesis  due  to  Fusarium  ; 
in  the  second  month,  the  breaking  up  process  predominates,  and  a  final 
loss  of  21  to  51  %  results.  Under  the  influence  of  Fusaritmi,  the  iodine 
index  of  the  fatty  substance  diminishes,  while  the  acidity  index  increases, 
which  means  that  in  the  splitting  up  of  fats  by  Fusarium  two  processes 
occur  concurrentl)^ ;  saponification  of  the  glycerides,  and  oxidation  of 
the  unsaturated  acids. 

10)  The  percentage  of  acidity  in  the  watery  solution  does  not  ir- 
crease. 

11)  The  quantity  of  mono-saccharides  in  the  cultures  of  Fusarium 
is  small  and  does  not  grow. 

12)  In  a  thirty  days  culture,  no  disaccharides  were  found  which  could 
be  inverted  with  a  i  %  solution  of  hydrochloric  acid  ;  after  60  days,  they 
are  present  in  a  minute  C|uantity  (up  to  0.25  '^-y). 

13)  In  view  of  the  wide  occurrence  of  "intoxicating  bread"  in  the 
northern  and  central  Governments  of  Russia,  produced  not  only  by  Fusa- 
rium roscum,  but  by  other  forms  of  Fusarium  also,  the  writer  urges  that 
the  utmost  attention  should  be  given  to  the  phenomenon  in  question. 

743  -  Change  in  the  Specific  Gravity  and  in  the  Starch  and  Dry  Matter  Content  of 

Potatoes  during  Storage.  —  Szell  L,  in  A'/stV/t/Hi^y/    Kozlemenyek  (Bulletin  of   Hun- 
garian Agronomic  Stations),  Vol.  XVIII,  Part  5-6,  pp.  1020-1028.  Budapest,  1913. 

In  October  1913,  two  varieties  of  potato :  "  Richter-Imperator  "  and 
"  Up  to  date  "  from  the  1913  crop  were  stored,  partly  in.  heaps  on  the  field 
and  partly  in  cellars.  In  the  cellar- stored  potatoes  the  specific  gravity 
and  the  content  of  starch  and  dry  substance  were  determined  every  fort- 
night ;  the  same  figures  for  the  other  potatoes  were  determined  before 
stacking  up  and  after  storage.  The  results  brought  out  thf  following 
facts  : 

The  specific  gravity  and  the  contents  of  starch  and  dry  substance 
(deduced  from  the  specific  gravity)  increased  generally  in  both  varieties 
during  cellar  storage,  but  decreased  in  the  field-stored  potatoes.  It  fal- 
lows that  it  is  more  economic  to  store  potatoes  in  well-ventilated  cellars 
than  in  heaps. 

The  increase  in  specific  gra\dty  of  these  two  varieties  of  potatoes  stored 
in  cellars  did  not  take  place  regularly,  except  before  the  tubers  germinated. 
This  must  be  attributed  on  the  one  hand  to  the  different  factors  acting  on 
the  stored  potatoes,  such  as  healthy  condition,  respiration,  germinating 
stage  of  the  tuber,  dampness  of  cellars,  temperature,  etc.,  and  on  the 
other  hand  to  the  fact  that  the  results  of  the  different  m.ethods  of  determin- 
ing the  specific  gravity  are  influenced  by  the  following  factors  :  size,  shape, 
maturity,  hollows  in  the  tubers,  structure  of  skin,  depth  of  eyes,  adhesion 
of  the  water  to  the  surface  of  the  tubers,  etc. 
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Determinations  of  specific  gravity  repeatedly  carried  out  on  speci- 
mens of  the  same  class  (cellar-stored)  proved  that  the  divergencies  between 
the  maximum  and  minimum  values  were  greater  in  "  Imperator  "  than 
in  "  Up  to  date  ".  In  the  former  the  minimum  content  of  starch  was  13.9  % 
and  the  maximum  16.6  "„.  while  in  the  latter  the  minimum  content  was 
12.3  %  and  the  maximum  13.9  %.  Therefore  the  range  was  2.7  %  in. "  Im- 
perator "  and  1.6  %  in  "  Up  to  date  ".  The  difference  in  the  range  of 
values  in  these  two  varieties  is  not  merely  accidental,  but  appears  to  be 
related  to  the  fact  that  in  "  Imperator  ",  especial!}'  in  large  tubers,  big 
hollows  occur  more  frequently,  and  this  variety  is  more  liable  to  rot  than 
the  other.  This  observation  if  practically  applied  to  other  varieties  of 
potatoes  might  have  useful  results. 

The  variations  in  the  specific  gravity  of  potatoes  checked  by  accurate 
analyses  again  confirm  the  fact  that  the  usual  rapid  method  of  determina- 
tion of  starch  and  dry  substance  based  on  an  estimation  of  specific  gravity 
of  potatoes  furnishes  only  approximate  and  unreliable  results. 

744  -  Rapid  action  of  Saline  Solutions  on  Living  Plants:  Reversible  Displacement  of  a 
part  of  the  Basic  Substances  contained  in  the  plant.  —  devaux  henry,  in  Comptes 

Rendiis  dc  V Academic  dc.<:  Sciences,  Vol.  it.::,  No.  15,  pp.  561-563.  Paris,  April  10,  1916. 

By  previous  studies  the  writer  ascertained  that  the  cell  walls,  and  in 
particular  the  pectose  they  contain,  are  able  to  fix  energetically  an  ap- 
preciable quantity  of  all  the  bases  present  in  the  form  of  salts.-  Prolonged 
washing  in  distilled  water  does  not  remove  the  metals  thus  fixed.  On  the 
other  hand,  steeping  for  a  short  time  in  the  solution  of  another  metal 
causes  the  immediate  separation  of  the  metal  which  distilled  water  had  been 
unable  to  remove.  These  phenomena  of  mutual  displacements  are  rever- 
sible. Just  as  alkaline  metals  can  be  displaced  b}-  all  others,  in  particular 
calcium,  the  latter  can  in  turn  be  expelled  by  alkaline  metals. 

These  results  at  once  suggested  the  question  whether  the  interchanges 
ubserved  on  isolated  cell  walls  also  take  place  in  living  plants. 

The  question  is  answered  by  the  following  investigations  : 

A  10  to  15  gram  lot  of  some  aquatic  plant  was  placed  in  a  suitable 
vessel  and  carefully  washed  with  distilled  water  (distillation  carried  out 
in  glass  in  order  to  avoid  the  marked  traces  of  copper  or  lead  frequently 
found  in  commercial  di.stilled  water),  after  which,  it  was  subjected  to  the 
following  steepings  of  30  minutes  each :  i)  in  250  cubic  cc.  of  distilled  water ; 
2)  after  washing  with  distilled  water,  in  250  cubic  cc.  of  i  per  1000  saHne 
solution  ;  3)  after  careful  washing  with  distilled  water,  in  250  cc.  of  distilled 
water.  The  liquid  was  tested  with  oxalate  of  ammonia  after  each  mace- 
ration. Result  :  no  calcium  after  the  first  and  third  maceration  ;  presence 
of  calcium  after  the  second  maceration  (in  saline  solution). 

It  follows  from  these  experiments  that  a  very  rapid  decalcifying  ac- 
tion of  the  plant  was  produced  by  the  alkaline  salts  present  in  the  solutions 
employed.  This  decalcification  is  a  general  phenomenon,  having  been  ob- 
served by  the  writer  in  various  plants  (phanerogams,  cryptogams,  aquatic 
roots,  terrestrial  plant  roots,  etc.)  and  with  dift'erent  salts.  The  decalcify- 
ing salt  may  be  an  alkali  or  alkaline  earth,  but  it  may  also  have  any  acid 
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radical.  Any  one  of  these  salts  causes  the  immediate  separation  of  a  littl' 
calcium,  which  increases  as  the  action  is  prolonged,  and  finally  represent-, 
a  considerable  proportion  of  the  total  weight  of  calcium  in  the  plant. 

It  is  not  only  calcium  which  is  thus  exijelled  from  living  plants  by  any 
other  metal  present  in  the  state  of  saline  solution.  For  instance,  potassium 
is  also  separated  on  treating  the  plant  with  a  calcium  salt.  Thus  the  cycle 
is  complete  for  all  alkaline  or  alkaline-earth  metals.  The  calcium  in  plants 
is  expelled  by  the  salts  of  other  metals,  but  the  other  metals  are  expelled  by 
the  salts  of  calcium.  It  is  a  perfectly  reversible  phenomenon,  in  wliich  the 
action  of  the  most  abundant  salt  preponderates. 

There  is  a  remarkable  similarity  between  the  absorbent  properties  of 
the  soil  for  saline  solution  and  those  exhibited  by  living  plants.  In  both 
cases  the  fixation  relates  mainly  to  the  bases,  and  these  bases  can  expel 
each  other  reversibly.  This  forms  the  direct  demonstration  of  a  contention 
put  forward  by  the  writer  in  1904;  "  the  pectose  in  the  walls  of  root  hairs 
being  in  close  contact  with  the  particles  of  the  soil,  the  whole  together,  soil 
and  walls,  forms  a  colloidal  system  having  the  same  properties  of  absorp- 
tion everywhere.  The  bases  are  not  held  and  kept  in  reserve  in  the  soil 
but  also  in  the  cell  wall  within  immediate  reach  of  the  protoplasm  ". 
Indeed  there  is  nothing  to  show  that  the  cell  content  itself  does  not  take  part 
in  the  exchanges,  and  this  simple  hypothesis  shows  the  importance  which 
may  attach  to  the  study  of  these  reversible  exchanges  in  living  tissues. 

745  -  The  Relations  between  the  Presence  of  Magnesium  in  Leaves  and  the  Function 

of  Assimilation.  —  Andr6  G.,  in  Comptes  Rendus  de  V Academic  des  Sciences,  Vol.  162, 
No.  15,  pp.  563-566.  Paris,  April  10,  1914. 

Several  authors  have  proved  that  crude  chlorophyll,  extracted  from 
leaves  by  alcohol  or  benzene  always  furnishes  an  ash  in  the  composition 
of  which  magnesium  phosphate  predominates  ;  other  more  recent  work  has 
also  shown  that  magnesium  is  the  only  fixed  element  forming  a  part  of  the 
molecule  of  chlorophyll ;  finally,  Mi,i,E  Mameli  demonstrated  that  the 
quantity  of  pigment  forming  in  the  assimilating  organs  is  related  to  the 
weight  of  magnesium  supplied  to  the  plant. 

If  magnesium  plays  so  special  a  part  in  the  molecule  of  chlorophyll, 
it  might  be  expected  that  the  weight  of  this  element  would  be  greater  in 
proportion  as  the  process  of  assimilation  reaches  greater  intensity  in  the 
plants  from  which  it  is  extracted.  The  writer  therefore,  at  different  vege- 
tative periods,  detached  a  number  of  leaves  from  different  species  of  plants, 
dried  and  crushed  them,  afterwards  extracting  them  by  heating  with  ether 
and  afterwards  with  alcohol.  He  measured  the  magnesium  and  phos- 
phorus in  the  product  of  the  extraction.  He  thus  determined  the  weight 
of  phosphorus  (reckoned  as  H3PO4)  and  of  magnesium  (reckoned  as 
MgO)  contained  per  100  grams  of  substance  dried  in  vacuo  at  the  differ- 
ent times  :  i)  in  the  part  of  the  leaf  substance  dissolved  in  the  ether  and 
alcohol  [organic  pho.sphorus  and  magnesium);  2)  in  the  part  not  dissolved 
[residual  phosphorus  and  magnesium). 

From  the  table  giving  these  figures,  and  also  the  relations  between  or- 
ganic phosphorus  and  residual  phosphorus  on  the  one  hand  and  organic 
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magnesium  and  residual  magnesium  on  the  other,  it  is  found  that  the 
absolute  weight  of  organic  magnesium  increases  from  April  to  May  in 
chestnut  and  lilac  leaves.  The  maximum  is  reached  on  the  4th  May  in  the 
former  case,  and  on  the  3rd  in  the  latter.  Beyond  those  dates  this  weight 
decreases  almost  regularly.  With  regard  to  the  leaves  of  the  chestnut  tree 
the  maximum  weight  of  magnesium  is  reached  on  the  26th  April.  Taking 
on  the  other  hand  the  ratio  between  the  weights  of  organic  and  those  of 
residual  magnesium,  this  ratio  is  found  to  reach  its  maximum  on  the  26th 
^lay  in  the  leaves  of  the  horse-chestnut,  on  the  3rd  May  in  those  of  the 
lilac,  and  not  until  the  14th  June  in  those  of  the  common  chestnut.  As- 
suming that  the  time  when  this  ratio  reaches  its  maximum  corresponds,  at 
any  rate  in  the  year  under  consideration,  to  the  maximum  activity  of 
a.ssimilation,  it  must  be  concluded  that  this  process  is  most  active  during 
I  he  whole  of  May  in  the  horse-chestnut,  at  the  beginning  of  May  in  the  li- 
lac, and  between  the  end  of  May  and  the  middle  of  June  in  the  ordinary 

chestnut.     On  the  other  hand,  on  comparing    the and 

residual  phosphonis 

organic  magnesium  .■    r      .  4.    -u   j.  .1.1  •  r    -1 

—- — , T—   a  satisfactory   agreement  between   the  maxima   of  these 

residual  magnesium  -^        '^ 

two  ratios  is  found  in  the  horse-chestnut  leaves.  Although  this  agreement 
is  less  marked  in  the  other  two  species  of  leaves  studied,  it  is  reasonable 
to  assume  that  the  maximum  of  vegetative  activity  is  at  the  same  time 
manifested  by  the  elaboration  of  carbohydrates  and  the  concurrent  pro- 
duction of  the  organo-phosphoric  compounds  the  existence  of  which  is 
unquestionably  bound  up  with  the  chlorophyll  synthesis. 

These  experiments  should  be  resumed  subsequently  on  other  plant 
species. 

746  -  Comparative  Tests  of  4  Varieties  of  Barley  at  Torestorp,  Sweden.  —  hjalmar  von  plant 

Feilitzen,  in  Svenska    Mosskultur/dn-ni7i:^s    Tuiskriii   XXXth  Year  ;   No.  i,  pp.  57-60.  BREEDING 

Jonkoping,  191 6. 

Tests  covering  a  period  of  6  years  (1009  to  1914)  at  the  Station  of 
Torestorp.  Manure  :  superphosphate,  178  lb  per  acre  (in  the  last  years  267 
lb.),  potash  salts  of  37  %  strength  178  (267)  lb.  per  acre.  The  varieties  test- 
ed were  always  sown  at  the  same  time,  the  time  of  sowing  varying  from  the 
7th  to  the  15th  May  in  different  years.  The  crops  were  more  or  less  damag- 
ed by  spring  frosts.  This  was  the  case  in  1909  and  1913.  In  1910  the 
r)-rowed  barley,  an  early  variety,  was  the  otdy  one  to  suffer  from  the  low- 
temperatures. 

As  appears  from  the  Table,  the  annual  fluctuations  of  yield  are  very 
great.  The  best  results  were  in  1911.  In  that  year  the  "  Svanhals  "  variety 
.2;a  ve  a  yield  of  about  23  cwt.  per  acre.  The  same  was  the  case  in  1914, 
in  which  year  the  6-rowed  barley  furnished  a  yield  of  about  23  14  cwt.  per 
acre.  The  worst  years  were  1909  and  1913,  with  yields  of  31  cwt.  and  24 
cwt.,  owing  to  the  spring  frosts  which  in  those  regions  form  the  most  f re- 
fluent weather  fealure,  and  the  f)ne  which  does  nicest  injur}-  to  the  coreaj 
in.  question. 

As  regards  the  yield  (if  grain,  tlic  "  IMymage  "  variety  furnishes  the 
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Varieties 


ResnUs  of  Tcsls. 


lyoij  lyio       I       ipir       I       1912  iyi3  1914       !  Averages 


Strazi'  yields   {cwls  per  acre). 


Plyraagc 
I'rimus  . 
Svanhals 
Sexiadigt 


Averages 


38  V4 
42 

36  I ,'8 

37  "" 


41  Vi 
42 

-II 

41  V4 


4 1  3/5 
45  4/5 
423/5 

34 


47  Vs  I    (^o^/, 

41  j    55 V5 

36         j    45  V3 


40  1/2 
38  1/3 
39 
363/4 


38 1/2  I    413/101    40  Vs    I    42  7/10  I    53  Vs    1    38  V2 


44  V5 
44  Vs 
43 
384/5 


-I- 


Grain   yields  {lbs  per  acre). 


Plymage i 

Primus i 

Svanhals   .... 
Sexradigt. 

Avcnigcs    . 


Plymage 
Primus  . 
Svanhals 
Sexradigt. 


,  Averages 


Plymage 
Primus  . 
Svanhals 
Sexradigt. 


A\eragLS 


Plymage 
I'rimus  . 
Svanhals 

vSexracligt. 


.\verages 


1 376.4 1 

2  126 

2440 

2392 

930  1/2 

2  175 

1940 

1440 

2044 

2344 

I  9c6  1/2 

829 

1510 

I  (.79 

I  200 

2  136 

2580 

2  302  1/2 

990 

2  052 

1879 

I  429 

990 

2373 
2432 

I  980  I;', 

I  583  \'2 

2  625  1/2 

I  84O 

1 411.38 

I  825  1/2 

2  145 

I  OS3 

2  091 

1836 

Wei-ght  of   1000  grains  in  grams. 


38.8  g 

41.6  g 

42.7  g 

46.0  g! 

30-7  g 

46.1  g 

41  I  K 

40.4 

43-4 

42.2  i 

51.5  ^ 

35-9 

50,8 

44.0 

39-6 

42.6 

43-8  ' 

45-4 

34-8 

47.2 

42.2 

30.0 

31.2 

36.3  : 

37-3 

25.6 

37-0 

329 

37-2  g 

39-7  g 

413  g 

45-2  gl 

31-7  g 

45-3  g. 

40.0  g 

Weight  per  bushel  in  lbs. 


4 1. 00 

50 

54-51 

52.27 

3f>-32 

52.75 

48.90 

46.18 

51-55 

53-07 

52.91 

40.89 

52.27 

■  49- 4^' 

-13 

4y-<'3 

52.75 

50.11 

38.08 

5-1 .03 

47.78 

4330 

4^,49 

55-32 

53-39 

36.24 

52.75 

47.30 

44.02 

48.42 

53-9 

.52.19 

40.43 

52.95 

48.38 

Length  of  period  of  vegetation  {days) 


1 1 1 
III 
III 

102 

109 


112 
112 
112 
112 

I  1  i 


95 
95 
95 

93 


109 

108 

94 

109 

108 

94 

99 

loS 

89 

99 

'"1 

104 

107 

89 
•  ii 

105 
105 

102 

100 

l"3 
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best  crops  on  the  average,  while  the  "  Primus  "  variety  is  found  inferior 
to  all  the  others  tested.  On  the  other  hand,  as  regards  straw  yield  and 
weight  per  bushel  the  varieties  "  Plymage"  and  "  Primus"  are  equal,  and 
markedl}'  superior  to  the  two  others.  "  Primus  "  gives  the  biggest  weight 
per  I  000  grains  (44.0  grms.),  and  is  followed  by  "  Svanshals  ",  "  Plymage  " 
and  "  Sexradigt  "  with  32  grms.  only. 

Finally,  the  duration  of  the  vegetative  period  varied  from  91  days  in 
1914  to  112  days  in  1910.  The  6-rowed  barley  is  harvested  on  the  average, 
5  days,  and  "  vSvanhals  "  3  days  before  "  Plymage  "  and  "  Primus  ",  which 
are  last,  and  ripen  simultaneousl3^  From  the  results  of  these  6  years' tests 
as  a  whole,  it  ma}-  be  concluded  that  the  two  varieties  "  Plymage  "  and 
"  Svanhals  '  in  the  region  of  Torestorp  and  in  all  other  localities  with  equal 
climatic  and  soil  eruditions,  should  be  preferred  to  the  varieties  "Sexra- 
digt "  and  "  Primus  ",  in  spite  of  the  excellent  quality  of  grain  marking 
this  latter  variety. 

747  -  Comparative  Tests  with  8  Races  of  Oats,  at  Flahult,  Sweden.  —  hjalmar  von 

Feilitzen  in  Svenska    Mosskulturforeningens    Tidskrift.  Year  XXX,  No.   i,  pp.  65-67. 
Joukoping,   1 91 6. 

Comparative  cultivation  experiments  with  8  races  of  white  and  black 
oats  conducted  in  1915  at  Flahult  in  sandy  and  peaty  soil. 

The  oats  were  sown  on  the  29th  April.  The  frosts  at  the  end  of  May 
and  lack  of  rain  at  the  time  of  earing,  caused  great  damage  to  the  sown 
fields  and  reduced  the  crop  considerably. 

Among  the  wliite  races  in  particular,  there  was  a  high  percentage  of  ears 
which  were  empty,  or  poor  or  inferior  in  quality  of  contents.  We  repro- 
duce some  corresponding  data  :  (Table  I,  page  968). 

Owing  to  the  unfavourable  weather,  both  the  straw  and  grain  yields 
were  low.  The  best  comparative  results  were  obtained  with  the  two  strains 
of  German  oats  for  peat  soil,  and  the  worst  with  Klock  II.  The  two  new 
types  of  Svalof  black  oats  were,  contrary  to  expectation,  inferior  to  the 
German  oats  ;  the  shortness  of  the  period  of  observation,  however,  does 
not  allow  of  definitive  conclusions  on  this  point.  We  quote  the  following 
average  results  : 

Number       Straw  yield        Grain  yield 
of  years         per  acre  per  acre 

,  .,  .  of  test  —  — 

Probsteicr 7  38.36  2  068 

New  (iernian  light  yellow  oats  for  peat  soil 5  38.32  2037 

New  tiernian  golden-yellow  oats  for  peat  soil      ....  5  38.42  i  800 
ISlack 

Black  (icrman  oats  for  peat  soil 7  34-70  2488 

Klock  II 3  _ji.o7  2408 

Black  Nordlnisk  oats 5  37.8-  -  '/i 

Among  the  black  races  examined  at  Flahult,  the  German  oats  lead, 
proving  superior  to  the  Klock,  which  is  nevertheless  remarkable  for  its 
abundance  of  straw.  The  Nordllnsk  always  gave  unsa.tisfactor>-  results  and 
is  certainly  not  able  to  compete  with  the  other  races.      With  regard  to  the 
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white  oats,  the  Probsteier  is  somewhat  superior  to  the  two  German  types, 
but  the  latter  nevertheless  represent  very  good  varieties  particularly  adapt- 
ed to  peat  soils 

748  -  Strawberry  Breeding  in  the  United  States.  — Tin-  jounud  of  Hcnd'iy,  Voi.  vii. 

No.  4,  p.  191.     Washington,  April  1916. 

Probably  with  no  single  fruit  has  more  been  accomplished  b}- scienti- 
fic breeding  than  with  the  strawberry.  Of  the  200  000  acres  or  thereabouts 
which  are  planted  to  strawberries  in  the  United  States,  it  is  probable  that 
90  %  are  planted  to  varieties  which  have  been  produced  during  the  last 
quarter  of  a  century. 

Strawberries  have  been  grown  in  the  United  vStates  ever  since  the  coun- 
try was  first  settled,  but  the  original  strains  bore  fruit  only  in  the  earl)^ 
summer.  One  of  the  greatest  advances  in  the  industry  was  the  introduc- 
tion of  the  fall-bearing  or  ever-bearing  varieties,  the  first  of  which  was  Pan- 
American,  produced  by  Samuel  Cooper,  of  Delevan,  N.  Y.,  in  1898.  This 
was  a  sport  from  the  variety  Bismarck,  which  bore  only  in  the  early  summer. 
Mr.  Cooper  produced  a  number  of  seedlings  by  self-fertilization  from  this 
sport  and  then  crossed  them  with  each  other  and  back  on  the  parent.  In 
this  way  a  number  of  other  more  desirable  varieties  were  obtained.  Cross- 
ing Pan-American  with  Dunlap  (Senator  Dunlap),  a  widespread  and  fa- 
mous variety,  PIarlow  Rockhill,  of  Conrad,  Iowa,  produced  in  1908  the 
variety  Progressive,  which  has  proved  one  of  the  most  popular  in  the 
northern  States. 
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Dunlap  itself  which  has  long  been  the  most  widely  grown  northern  va- 
riety, originated  with  Rev.  J.  R.  Reasoxer,  of  Urban,  111.  in  1890,  but 
was  not  introduced  to  the  trade  until  1900.  It  was  the  result  of  definite 
breeding. 

The  variety  lOondike,  which  makes  up  probably  nine-tenths  of  the 
area  planted  in  the  southern  States,  was  produced  as  long  ago  as  1895  b}- 
Robert  Cloud  of  Louisiana,  as  a  result  of  a  carefully  planned  cross. 

The  ease  with  which  results  are  got  appears  to  be  the  principal  reason 
why  plant  breeding  has  been  so  much  more  widespread  with  the  straw- 
berry than  with  any  other  fruit.  Crosses  are  easily  made,  seedlings  are 
easily  grown,  and  they  multiply  so  rapidly  by  runners  that  a  large  stock  can 
be  obtained  in  a  very^  short  time. 

749  -  Sowing  and  Transplanting  Rice  on  the  "Dapog"  Method,  peculiar  to  some  parts  cereals 

of   the    Philippines.  —  Apostol    Silverio,    in    The    Philippine  'Agricultural    Review,  vnd  pulse 

Vol.  VIII,  No.  2,  pp.  9S-102.  Manila,  1915.  crops 

The  practice  of  growing  2  rice  crops  per  j^ear  is  of  old  standing  in  those 
parts  of  the  Philippines  where  sufficient  water  for  irrigation  is  always  avail- 
able. As  soon  as  the  first  crop  is  taken  off,  the  land  is  prepared  for  the  second. 
The  earliest  irrigated  rices  are  used,  with  the  twofold  object  of  cropping 
before  the  rain}^  season  has  fuUy  set  in,  and  allowing  the  necessary  time  for 
tillage  for  the  main  crop. Direct  broadcast  sowing  (by  hand)  is  the  only  one 
used  for  the  second  crop  wherever  it  is  grown  in  the  Philippines  (provinces 
of  Tarlac,  Pampagna  and  Laguna),  except  in  the  communes  of  Calanan  and 
a  small  part  of  that  of  Bay  (Laguna),  where  the  special  methcd  of  sowing 
and  transplanting  called  "  dapog  "  is  in  use.  This  methcd  allows  the  plant- 
lets  to  be  transplanted  without  breaking  them,  at  a  younger  age  than  with 
ordinary  seedlings.  Earliness  is  of  prime  importance  for  the  dry  season  crop. 
It  is  therefore  necessary  to  transplant  young  plants,  their  age  having  a  di- 
rect influence  on  the  period  of  ripening  of  the  rice.  The  crop  ripens  later 
in  proportion  as  the  age  of  the  transplanted  plants  is  more  advanced.  A  dif- 
ference of  23  days  even  has  been  found  in  the  time  of  ripening  between  rice 
transplanted  on  the  "  dapog  "  method  and  that  transplanted  en  the  ord- 
inary^ method. 

For  the  "  dapog  "  method  the  seedling  plot  requires  neither  special 
soil  nor  special  tillage.  It  is  tilled  with  the  rest  of  the  rice  field.  It  must, 
however,  He  near  the  water  channel,  so  that  the  water  should  have  no  time 
to  get  hot,  during  the  hours  of  great  heat,  and  scald  or  otherwise  injure  the 
germinating  seeds. 

Sowing  on  the  "  dapog  "  method  requires  1.3  to  2.6  gallons  of  seed  more 
per  acre  than  on  the  ordinary  method.  The  seed,  put  into  a  coarse  canvas 
bag,  is  immersed  in  water  (preferably  slow  moving  water)  for  24  to  36  hours, 
then  spread  out  in  the  shade.  36  hours  later,  or  when  at  least  75  %  of 
the  grains  show  signs  of  germination,  the  seed  is  put  down  in  a  seed  plot 
prepared  as  follows  : 

The  seed  plol  ;irea,  after  irrigation,  drying,  ploughing  and  harrowing, 
i  harrowed  again  on  the  day  of  sowing.  When  the  soil  is  levelled  and  the 
^ilt  settled,  the  water  is  nm  off,   the  soil  is  covered   with    whole  banana 
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leaves,  cut  along  the  midrib,  and  placed  sothat  the  latter  forms  a  borderright 
round.  Care  must  be  taken  to  fill  all  vacant  spaces  with  leaves  with  their 
midrib  excised.  It  is  still  better  to  build  up  with  two  or  three  layers  of 
leaves  a  bed  of  a  width  of  about  a  yard  and  a  length  nearly  equal  to  that  of 
the  ricefield  dyke.  On  the  leaves  a  layer  of  2  to  2  ^cms.  of  rice  husk  or 
finely  chopped  rice  straw  is  placed,  and  on  it  the  germinated  rice  is  sown 
very  closely.  i6  ^  gallons  of  seed  suffice  for  sowing  2  beds  i6  yds.  in  length 
by  3  ft  jins.  in  width  each. 

The  afternoon  is  preferable  for  sowing,  and  it  is  advisable  to  strew 
carefully  over  the  seed  the  mud  lying  around  the  seed  plot.  It  is  general- 
ly necessary  to  protect  the  plot  against  excessive  heat  by  placing  at  a 
height  of  II  to  i()  inches  above  it  light  shelters  made  up  of  banana  leaves 
spread  over  a  bamboo  and  board  framework.  During  the  first  few  days 
after  sowing  the  plot  is  watered  several  times  a  day.  In  the  work  of  the 
writer  the  use  of  ordinary  garden  watering  cans  was  found  very  practical, 
lyater  on,  when  the  seedlings  are  no  longer  liable  to  be  carried  away  by  the 
water,  they  should  be  irrigated  with  slow  running  water  until  the  time  of 
transplanting,  because  stagnant  water  might,  during  a  day  of  great  heat, 
seriously  injure  the  young  plants.  Care  will  be  taken  of  course  not  to  sub- 
merge them,  and  never  to  leave  them  dry.  The  rccts,  being  unable  to  pass 
through  the  banana  leaves,  grow  laterally  rather  than  vertically,  and  in- 
terlace with  each  ether,  forming  a  carpet  easil}'  separated  from  the  sort  of 
matting  placed  below.  At  transplanting,  the  interlaced  roots  are  cut  into 
vStrips  of  a  length  such  as  can  be  kept  spread  over  the  arms  and  shovilders, 
or  both  the  young  plant  roots  and  the  banana-leaf  matting  are  civt  into  strips. 
They  are  rolled  up  slowly  with  the  banana-leaf  outside  and  unrolled  on  reach- 
ing the  field. 

Here  the  root  matting  is  cut  up  into  fragments  of  about  the  size  of  a 
small  plate,  which  are  distributed  over  the  rice  field  at  regular  intervals,  as 
is  done  with  the  small  bundles  of  young  plants  in  the  ordinary  method  of 
transplanting.  In  carrying  out  their  work  the  transplanters  hold  the  frag- 
ment of  root  matting  in  their  left  hand,  keeping  it  spread  over  the  palm 
by  means  of  the  thumb  of  the  same  hand.  With  the  first  3  fingers  of  the 
right  hand,  they  detach  a  tuft  of  several  plants  and  plant  it  in  the  mud.  The 
young  plants  are  ready  for  transplanting  10  to  14  days  after  sowing.  Ex- 
perience proved  to  the  writer  that  if  the  plants  are  healthy  and  transplant- 
ing is  skilfully  done,  3  or  4  per  bundle,  at  the  ordinary  distance  of  4  or  6  in. 
square,  are  sufficient  to  ensure  regular  growth  and  a  maximum  crop,  under 
ordinary  conditions.  Generally,  however,  transplanting  is  done  much  more 
densel3^  The  young  plants,  if  transplanted  more  than  ii  days  after  sow- 
ing, are  greatly  weakened  and  many  die.  If  they  have  grown  with  excep- 
tional vigour,  they  must  be  topped  before  transplanting.  The  seed  plot 
is  planted  like  the  rest  of  the  field  after  taking  away  or  turning  in  the  banana 
leaves.  The  rice-field  is  harrowed  and  covered  with  .=ilt  fur  the  last  time  on 
the  day  of  transplanting  or  partly  the  day  Ijefore. 

By  the  "  dapog  "  method  the  yield  obtained  is  higher  than  by  direct 
sowing.     Under  labour  conditions  in  the  Phili])pines  the  value  of  the  sur- 
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plus  exceeds  the  increased  cost  of  production  due  to  transplanting.  The 
"  dapog  "  method  is  thus  making  its  way  into  localities  where  it  was  quite 
unknown  even  lately.  It  is  applicable  not  only  to  the  second  crop  rice,  but 
also  to  the  regular  crop  of  early  irrigated  rice. 

750  -  Early  Weeding  of  Rice  Fields.  —  xovelli    x.,  in  (•xomaic  <//  Ai^ricoitura  dciia 

Domcnica,  Year  XX\'I,  Xo.  m.  p.  154.  Piacenza,  May,  7,  ii)ifi. 

In  cases  of  shortage  of  labour  at  the  time  when  rice  fields  are  usually 
weeded  it  is  advised  that  this  should  be  done  with  all  available  labour  as 
earh'  as  possible  i.  e.  directly  the  rice  has  germinated.  Early  cleaning  is  of 
special  advantage  in  new  rice  fields,  particularly  cleared  meadow  land.  In 
these  rice  fields  various  meadow  plants  continue  to  grow  long  after  flood- 
ing. The  practice  is  also  of  advantage  in  old  rice  fields  which,  shortly 
after  flooding,  are  overrun  by  the  weeds  called  "  erba  grossa  "  [Ranunnda- 
ceae,  Alisma  Plantago,  Glyceria  fliiiians,  Cyperns  spp.,  etc.).  Early  cleaning 
will  destroy  these  different  weeds  more  readily  and  effectively,  so  that  the 
next  time  it  is  done  there  will  be  nothing  to  remove  but  Panicum 
Crusgalli  and  reeds  [Cyperus  spp.).  The  treading  down  of  the  recently 
ploughed  soil  during  the  cutting  back  is  rather  advantageous  than 
injurious  through  the  ensuing  consolidation  of  the  soil. 

Early  weeding  has  been  adopted  for  several  years  by  the  brothers 
vSancio,  who  have  found  that  it  promotes  and  improves  the  growth  of  the 
rice  while  reducing  the  total  cost  of  the  work  of  cleaning. 

751  -  Experiments  in  Manuring  Rice  with  Burnt  Paddy  Husk,  In   Burmah.  — 

Thompstone  E.  and  Sawyer  A.  M.,in  Department  uf  Agriculture,  Burma,  Report  of 
the  Mandalay  Agricultural  Station  for  the  year  1914-1915,  pp.  lo-i::.  Rang(K)n,  i<)i6. 

The  rice  field  used  for  these  trials  was  divided  into  4  plots,  2  being  test 
or  control  plots,  while  the  other  2  were,  for  5  years  running,  manured  with 
burnt  rice  husk  in  the  proportion  of  12  000  lbs.  per  acre,  which  manuring 
was  afterwards  stopped.  The  appended  Table  sums  up  the  results  during 
the  7  years  1908-1909  to  1914-1915. 


Results  of  Manuring  Rice  with  Burnt  Husk,  in  lbs  per  acre, 
[average  oj  2  plots). 


Plots 

Crop 

Crop 

Crop 

Crop 

Crop 

Crop 

Crop 

7  years 

1908-09 

1909-10 

igio-ti 

1911-12 

1912-13 

19:3-14 

1914-15 

average 

Manured  : 

Grain.    .    . 

676 

I  746 

I  321 

I  620.5 

2  300 

I  83'. 

I  75S-5 

I  6 1 1 . 2 

Straw.   .    . 

2  300 

I  998 

1348 

I  719 

2  603 

2345 

925 

1  8yi.i 

Unmanund  : 

C.rain.    .    . 

030 

2  OC.5 

I  .112 

I  112 

r  3«6.5 

I  771-3 

I  273 

I  3.V'.i 

Straw.    .    . 

2  5^2 

3  5'''9 

I  715 

I53.S 

I  429 

I  i.|i 

803 

I  822 
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In  the  first  year  of  dressing  with  burnt  husk  there  was  a  falling  off  in 
the  yield,  probably  due  to  the  fact  that  the  late  application  had  not  allowed 
the  burnt  husk  to  mix  thoroughly  with  the  soil.  In  the  second  year  there 
was  an  improvement.  In  the  third,  fourth  and  fifth  years  a  yield  of  30,50 
and  64  %  above  that  of  the  control  plots  was  obtained  respectively.  Even 
allowing  for  experimental  errors,  there  is  still  sufficient  margin  to  demons- 
trate the  beneficial  effect  of  the  dressing  with  burnt  husk,  which  was  due 
probably  to  the  physical  improvement  of  the  soil,  which  was  of  a  clayey 
nature,  compact  and  impermeable.  The  after-effect  of  this  dressing  during 
the  2  years  (1913-1914  and  1914-1915)  when  it  was  suspended  was  manifest- 
ed by  an  excess  yield  of  58  %  and  38  %  respectively;  this  decline,  however 
seems  to  suggest  that  the  effect  produced  tends  gradually  to  disappear. 

The  experiment  will  be  continued. 


lORAGE  CROPS,      752  -  Accumulated  Fertility  in  Grass-land  inconsequence  of  Phosphatic  Manuring.— 

MEADOWS  SoMERViLLE  W.  (Professor  of  Rural  Economj'  in  the  ITniversity  of  Oxford),  in  'J'hf  Journal 

AND    PASTURES  of  the'  Board  of  Agriculture,  Vol.  XXII,  No.  12,  pp.  1201-1209.  lyondon,  INIarch  1916. 

This  new  contribution  of  the  writer  to  the  manuring  question  .brings 
out  clearly  the  importance  of  the  accumulated  fertility''  resulting  frcm  con- 
tinued dressing  of  permanent  grass-land  with  slag.  The  greater  production 
of  meat,  milk  and  stable  manure  obtained  by  means  of  these  fertilisers  in 
consequence  of  the  increase  in  forage  production  only  represents  a  part  of 
the  benefit  provided  by  such  fertilisation,  because,  side  by  side  with  the  grea- 
ter production  of  forage,  an  increased  fertility  is  observed  in  the  soil,  which 
is  probably  proportional  to  the  increased  production,  and  is  a  beneficial 
effect  of  manuring  grass-land  with  slag  which  has  hitherto  not  been  suf- 
ficiently appreciated. 

The  experiments  carried, out  show  that  this  accumulation  of  fertility  is 
in  proportion  to  the  cj[uantity  of  slag  applied,  the  period  during  which  the 
fertiliser  exerted  its  action  and  the  response  of  the  soil  to  such  fertiliser. 

As  a  result  of  the  use  of  this  accumulated  fertility  there  were  obtained 
at  Cockle  Park,  in  1914-1915,  70  per  cent  increases  in  wheat  crops,  and  the 
5th  mustard  crop  (1915)  showed  no  sign  of  exhaustion  of  this  fertilitj'-.  At 
Denton  Hill  and  Arncot,  where  the  grass  land  had  been  dressed  with  less 
slag  and  for  a  shorter  time,  the  increased  production  due  to  the  accumulat- 
ed fertility  was  less  notable ;  nevertheless  it  averaged  27  per  cent  for  the  5 
lands  considered. 

In  view  of  the  possibility  of  a  larger  extension  of  the  tillage  area  in 
England,  the  writer  points  to  the  importance  of  this  excellent  slag  manure 
for  natural  grass  land,  as  the  farmers  who  have  abundant!}'  manured  their 
grass  lands  will  be  the  first  to  benefit  by  this  stored  up  fertility.  As  regards 
superphosphate  the  Author  is  of  opinion  that  even  if  it  could  do  no  more  than 
accomplish  a  10  per  cent  increase  in  2  tillage  crops,  this  would  be  sufficient 
in  many  cases  to  pay  the  original  cost  of  the  treatment. 
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753  -  Chemical  Determination  of  the  Fibre  Yield  of  Flax  for  the  Purpose  of  Studying 
th3  Iiifiuenee  of  Different  Cultivation  Factors  on  such  Yield. —  i^ixnik,  ja.,  in 
CeahCh-oe  Xoifiucmso  u  Jlibcosodcineo  (AgriciUture  and  S\-lviculture),  pp.  224-246. 
Petrograd,  February  191 6. 

The  writer,  after  reviewing  the  different  methods  of  steeping  flax,  de- 
scribes the  chemical  methcd  devised  by  him  in  the  laboratory  of  technolog- 
ical chemistry  for  textiles  in  the  Technological  Institute  of  Petrograd.  He 
considers  it  preferable  to  all  others,  as  it  enables  the  investigation  of  the  yield 
of  fibre  to  be  conducted  under  perfectl}'-  equal  conditions  dependent  only 
on  the  will  of  the  investigator.  In  other  words  this  method  affords  the 
possibility  of  obtaining  comparative  data  for  studying  the  influence  of  the 
dift'erent  factors,  for  instance,  manuring,  on  the  fibre  yield. 

The  methcd  consists  in  treating  the  flax  stalks  with  solutions  of  sulphu- 
ric acid  and  alkalies  in  an  apparatus  specially  designed  for  experiments  in 
the  treatment  of  textile  materials  with  chemical  reagents.  This  treatment 
is  carried  out  in  a  special  boiler  fitted  with  a  feed  heater  and  a  centrifugal 
pump  ensuring  continuous  circulation  of  the  liquid.  After  careful  washing 
in  water,  the  wet  stalks  are  put  through  the  press  and  afterwards  dried  in 
a  current  of  air  heated  to  a  temperature  not  exceeding  40°  C. ;  they  are  kept 
for  three  days  in  this  environment  with  constant  humidity  and  temperature 
after  which  the}'-  are  broken  and  combed.  The  flax  stalks  were  chosen  in 
three  different  places  and  three  different  groups  of  them  were  formed.  The 
results  of  the  analysis,  with  reference  to  the  percentages  of  weight  lost  by 
the  stalks  after  the  chemical  treatmentr  and  the  percentage  of  fibre  yield, 
are  as  follows  : 


Manure 

Percentage  of   loss 

by  weight 
of  the  flax  stalks 

Average  !  jj  m 

percentage  .i^  .2 

of  loss     ;  1  =^ 

by  weight  ;^  0 

Percentage  of  veld 
in  textile  fibre 

verage 
centage 
ield  in 
lie  fibre 

I  St      .      2nd 
group    1   group 

3rd      1 
group    1 

ISt 

group 

2nd       3rd 
group    group 

Nil 

I  £;  ro       t:;  i;'7 

16.47 
16.31 
17.21 
16.71 

15-75 
15.01 
17.17 
17.62 

/f  T  6 

o-y  8 

38.9 
37-5 
35.5 
36.6 

37-8 
36.5 
33-9 
33-3 

13.71 
17.12 
18.52 

2 

—  35-5 

—  32.4 

—  I   30.0 

Potash      

Phosphoric  Acid    .    . 



2 

Nitrogen  and  phosph. 

acid 

17.04 

13.89 

15.92 

15.62 

3 

39.5     39.0 

35.6 

38,0 

Nitrogen  and  phosph. 

acid 

16.10 

15.35 

17.39 

16.61 

3 

41.3 

34-6 

36.9 

37.6 

Potash  and  phosphor 

acic 

17.27 

16.13 

16.14 

16.51 

3 

37-1 

33-9 

34-9 

35.3 

Nitr., potash  and  phos.  acid 

14.38 

17.21 

17-47 

16.35 

3 

41.1 

31.2 

34-9 

35-7 

On  comparing  the  data  in  respect  of  loss  of  weight  of  the  stalks  with 
those  of  the  average  fibre  yield,  and  allowing  for  the  quality  of  the  soil, 
which  exerts  great  influence  on  the  chemical  composition  of  the  flax  stalks, 
the  necessary  guidance  for  selection  of  this  plant  may  be  obtained.  The 
experiments  carried  out,  however,  are  in  the  author's  view  only  first  trials, 
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and  the  chemical  laboratory  method  of  treatment  of  textile  plants  should 
be  studied  in  fuller  detail,  being  capable  of  a  wider  application  and  promis- 
ing important  economic  results. 

754  -  Piassava  Industry  of  British  West  Africa.  —  Bulletin  oi  ihc  imperial  /nstiime, 

Vol.   XIII,  Xo.  4,  pp.  ,t55-55'^>-  I<on(li;ii,   October-December  K115. 

West  African  Piassava  is  a  brushmaking  fibre  obtained  from  the 
leaf-sheaths  of  the  wine-palm  {Rap/iia  vinifera).  It  is  produced  in  most  of 
the  British  West  African  possessions,  but  chiefly  in  Sierra  Leoi.e. 

The  exports  of  piassava  from  Sierra  Leone  in  1914  were  983  tors,  value 
£  19  492,  as  compared  with  839  tons,  value  £  12  280  in  1913.  The  exports 
from  Nigeria  were  403  tons,  value  £  5  117  in  1914,  as  compared  with  228 
tons,  value  £  2  806  in  191 3.  No  exports  of  the  fibre  from  Gambia  or  the  Gold 
Coast  have  been  recorded  in  recent  years.  The  piassava  industry  in  the 
Gambia  appears  to  be  worthy  of  attention  with  a  view  to  development. 
The  palm  grows  on  the  banks  of  the  river,  which  is  navigated  by  ocean- 
going-vessels. 

In  the  course  of  preparing  piassava  in  Sierra  I^eone,  a  fibrous  by-product 
is  obtained  which  hitherto  has  not  been  utilised.  In  order  to  ascertain 
whether  this  material  has  any  commercial  value,  a  sample  was  forwarded 
recently  to  the  Imperial  Institute  for  examination. 

It  consisted  of  a  matted  mass  of  reddish-brown  fibre,  resembling  coir 
in  appearance.  The  material  was  fairly  clean,  the  fibres  were  very  irregular 
in  size,  strength  and  length  ;  this  latter  varied  from  i  to  3  ft.,  but  was 
mostly  from  about  20  to  30  in.  The  fibre  contained  9  per  cent  moisture  ; 
3.4  per  cent  ash  ;  65.8  per  cent  cellulose.  The  material  would  be  accepted 
on  the  market  as  a  substitute  for  low-grade  coir,  and  would  realise  about 
£  6  to  £  8  per  ton  in  lyondon,  if  shipped  in  good  dry  condition  in  press- 
packed  bales  {March  191 5). 

753  -  Influence  of  Green  Manure  on  the  Germination  of  Oil  Seeds.  —  .See  xo.  734 

ot  this  Bulletin. 

756  -  Investigations  in  Reference  to  Henna.  — Corte.si  f.  and  tomm.'^si  o ..in  AnnaU 

della  R.  Stazioiic  Chimica- A'^niria  Spcrimentale  di  Roma,  Series  II,  Vol.  VIII.   pp.  75-113 
Rome,   1016. 

This  short  monograph  sums  up  the  results  of  botanical  and  chemical 
investigations  with  a  view  to  determining  the  methods  of  cultivation,  uses, 
adulteration  and  market  conditions  of  this  plant,  which  is  of  considerable 
economic  importance  for  Tripoli. 

I.  —  BoTAXiCAL  IxvESTiGATioxs.  —  The  data  and  description  of  the 
plant  prompt  CoRTESi  to  adopt  the  name  of  Laivsonia  inermis  L-  in  the  wider 
sense  rather  than  that  of  Laws.onia  alba  Lam.  contained  in  the  Ixdex  ke- 
WENSis,  because  it  was  Lixne  who  named  the  Laivsonia  genus  and  al- 
though the  difference  between  inermis  and  spinosa  corresponds  to  two  epochs 
in  the  age  of  the  plant,  the  specific  name  of  L.  inermis  should  be  kept  (as 
Koehne  also  thinks)  on  grotmds  of  priority.  The  plant,  which  is  cultivated 
in  all  tropical  regions,  may  reach  a  height  of  23  feet.  The  obovate  or  oblong 
or  widely  lanceolate  leaves  are  12-67  mm  in  length  and  5-27  mm  in  width. 
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The  colour  of  the  flowers,  white  in  the  alba  variety,  is  pale  sulphur  and  also 
variegated  in  the  miniata  variety.  The  leaves  are  the  most  important  part 
used  and  a  careful  description  is  given,  together  with  a  series  of  measure- 
ments. The  commercial  product  is  formed  by  the  dried  leaves,  which  are 
rareh'  whole,  and  are  greyish  green  or  j^ellowish  brown  in  colour  according 
to  the  age  of  the  product.  Impurities  are  often  mixed  with  these  leaves, 
such  as  pieces  of  branches  and  fruits,  and  debris  of  other  plants,  which  must 
be  regarded  as  added  for  fraudulent  purposes  when  found  in  considerable 
quantities. 

Henna  has  been  used  from  the  most  remote  times  as  a  dye  plant  by  the 
Eastern  peoples  :  the  Arabs  use  it  as  an  excellent  cosmetic  for  different  pur- 
poses and  also  as  a  medicinal  plant.  Its  dyeing  qualities  are  widely  uti- 
lised for  wool,  silk  and  wcod,  and  in  Europe  it  is  also  esteemed  as  the 
only  really  harmless  vegetable  dye.  From  an  analysis  of  several  samples 
coming  from  Tripoli,  the  writer  found  that  the  most  usual  frauds  and  adul- 
terations consist  in  the  addition  of  fragments  of  fig,  pomegranate,  olive, 
palm  and  other  leaves  or  wood,  thoroughly  ground  and  mixed  to  the 
powdered  product. 

The  cultivation  of  henna  is  very  extensive  in  the  fields  of  Tripoli  and 
is  always  irrigated.  The  plantlets  are  raised  in  nurseries  and  transplanted 
in  the  spring,  being  planted  in  parallel  rows  at  a  distance  of  50  X  50  cm. 
Xo  manure  is  applied.  Irrigation  is  carried  out  every  6  days.  The  plan- 
tation is  hoed  in  the  spring  and  sometimes  again  in  the  autumn,  and 
some  weeding  is  done.  The  crop  lasts  about  12  3'ears,  the  maximum 
growth  being  reached  in  the  second  or  third  year.  The  crop  is  usually 
taken  off  in  February  and  August  or  September,  the  whole  of  the  above- 
ground  part  of  the  plant  being  cut.  The  annual  yield  of  dried  leaves 
varies  from  15  to  19  cwt  per  acre. 

II.  —  ChemtcaIv  Investigations.  —  According  to  Tommasi  henna  is 
one  of  the  few  plants  which  have  escaped  the  vigilance  of  plant  chemists. 
The  aj^pended  table  gives  the  results  of  direct  analyses  and  other  addi- 
tional  determinations  : 

Results  of  Henna  Analyses. 

I/Caves  BraiK-hcs 

Determinations                                                       —  — 

—                                                              pel  cent.  per  cent. 

Mjistiire  at  100^-105"  C 10.67  11.  ic 

Fat  (ether  extract) 6  04  0.60 

Crude  fibre 10.31  22.92 

Nitrogenous  substances 1^.25  6.25 

Ash 8.64  3.28 

Non- nitrogenous  extract  (calculated) 50.89  55-55 

100.00  100.00 

Reducing  sugars 14.04  6.14 

Ilydrolisable  sugars .' 14.25  6.30 

I'entosans 7.17  11.72 

Tannin  (cortex) 0.72  2.95 

Soluble  substances  (extract) 36.39  i3.7" 

Ash 3.80  — 

Substances  soluble  in  acetone 18.73  — 

Substances  soluble  in  absolute  aleluinl    .    ,     .     ,           33.74  — 
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The  tests  of  the  watery  extract  of  the  plant  proved  that  the  tannic  sub- 
stances contribute  very  much  to  imparting  the  different  shades  to  wools, 
mordanted  or  not  with  metalHc  salts,  and  dyed  with  the  extract  of  the  bran- 
ches or  leaves.  Dye  tests  made  with  cotton,  wool  and  silk  are  dealt  with 
in  a  table  where  it  is  shown  that  the  results  with  cotton  are  insignificant, 
while  with  wool  and  silk  the  pigment  is  fixed  even  without  mordant.  The 
writer  extracted  the  pigment  from  the  leaves  in  the  form  of  fine  tufts  of 
orange-yellow  needles  in  a  quantity  of  2  grams  per  kilogram  of  dried  henna  ; 
this  pigment  behaves  hke  an  acid  dyestuff. 

757  -  Production  of  Medicinal  Plants  in  Italy.  —  cortesi  fabrizio  in  Nntwa,  Rivista 

di  Scicnzc  naturaU,  Vol  VII,  pp.  1-44.  Mian,  January-April  191 6. 

General  considerations  en  the  conditions  of  the  growing  of  and  trade 
in  medicinal  plants  in  Italy,  followed  by  :  i)  a  Hst  of  medicinal  plants  (78) 
found  wild  in  the  ItaHan  flora,  and  a  synoptic  table  of  their  geographical 
distribution  in  Italy  ;  2)  a  list  of  the  average  prices  quoted  on  the  princi- 
pal Italian  markets  for  the  chief  medicinal  drugs  before  and  during  the  Eu- 
ropean war  ;  3)  a  table  of  Itahan  imports  and  exports  of  the  principal 
medicinal  drugs  during  the  years  i9i2toi9i4. 

The  Itahan  flora  is  very  rich  in  wild  medicinal  plants,  but  the  trade 
in  these  is  far  from  being  as  considerable  as  it  should  be,  Vio  o^i^  being  in  the 
hands  of  ignorant  herbaHsts.  Italy  produces  and  exports  (whole  or  in 
parts)  the  following  medicinal  plants  : 

Absinthe,  aconite,  adonis,  agaric,  almond,  angelica,  common  aniseed, 
arnica,  burdock,  beUadonna,  borage,  field  camomile,  Roman  camomile, 
maidenhair,  centaury,  chicory,  couch-grass,  hemlock,  colchicum,  cumin, 
digitalis,  hellebore,  eucalyptus,  eupatory,  male  fern,  fennel,  gentian,  po- 
megranate, juniper,  germander  (officinal),  hops,  hyssop,  iris,  master -wort 
(root),  henbane,  laurel,  cherry  laurel  (leaves),  lavender,  hchen,  flax  (seed) 
mallow,  woody  nightshade,  lily  of  the  valley,  manna,  bugleweed,  melissa 
(balm),  mustard  (seed),  mint,  perforated  St.  John's-wort,  myrtle,  walnut 
(leaves),  poppy  (heads),  herb  patience,  parietary,  dandelion,  plantain, 
phellandriam,  puhcaria  (seeds),  bear-berry,  Hquorice,  castor  oil  plant, 
rosemary,  sweet-rush,  soapwort,  sage,  squill,  spurred  rye,  stavesacre,  thorn- 
apple,  elder,  lime  tree,  thyme,  marsh  clover,  saffion,  coltsfoot,  valerian, 
violet. 

Some  of  these  plants,  such  as  mallow,  field  camomile,  castor  oil,  etc., 
although  partly  exported  also  need  to  be  imported,  the  production  being 
insufficient  to  meet  the  demands  of  national  industry. 

In  Italy,  the  production  of  essential  oils  is  at  present  confined  to  Sicily 
and  Calabria,  with  regard  to  citrus  oils,  and  to  Piedmont  for  peppermint 
oils.  In  1914  Italy  exported:  essential  oils  of  citrus  fruits,  74  558  cwt  of 
a  value  of  £  484  326  (as  against  92  776  cwt  value  £  603  822  in  1913) ; 
spirit  cf  peppermint :  23  521  cwt  value  £23422  (as  against  43  885  cwt  value 
£  43  698  in  1913).    The  Itahan  .spirit  of  peppermint  is  of  absolute  purity. 

Trials  of  aloes  cultivation  {Aloe  vulgaris  Lamk.)  have  been  undertaken 
in  Sicily,  and  a  juice  fairly  rich  in  active  principles  appears  to  have  been 
obtained  from  the  leaves.     Sicily  possesses  almost  a  monopoly  of  the  ])ro- 
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duction  of  manna  (i),  which  it  exports  to  all  parts  of  the  world.  Tuscany 
and  the  province  of  Verona  produce  the  best  qualities  of  iris  [Iris  fiorentina 
L.,  /.  germanica  L-,  and  /.  pallida  l^?.mk.).  vSome  time  ago,  i.  e.  before  the 
appearance  on  the  market  of  Russian  liquorice  (probably  Glycyrrhiza  nra- 
lensis  Fisch.)  and  liquorice  juice  prepared  in  a  factory  near  Tiflis,  the  most 
important  liquorice-growing  countries  {G.  glabra  L.  and  G.  echinata  ly.) 
were  Italy  and  Spain.  The  Italian  liquorice  plant  is  chieflj^  used  for  the 
extraction  of  the  liquorice  juice,  which  is  exported  throughout  the  world. 

Many  plants  rich  in  alkaloids  and  glucosides  find  suitable  conditions  for 
their  growth  in  Italy ;  these  are  principally  belladonna,  henbane,  stramonium 
aconite  and  digitalis.  The  Italian  belladonna,  especially  that  of  the  Abruzzi, 
is  excellent,  but  its  production  is  not  sufficient  for  home  consumption ;  the 
same  applies  to  henbane  and  stramonium.  In  Brianza,  at  Brunate,  Civiglio 
and  their  environs  (province  of  Como),  there  are  fields  where  digitalis  is 
chiefl\  grown  for  pharmaceutical  purposes.  In  Sardinia,  chiefly  in  the  fo- 
rests cf  OrtoBeue,  beyond  Nuoro  (province  of  Sassari),  large  quantities  are 
found  wild,  but  are  rarel}^  harvested.  Cultivation  of  the  opium  poppy  {Pa- 
paver  somniferum  1,.  var.  album)  has  long  been  carried  on  successfully  in 
Sicily.  The  castor  oil  plant  is  extensively  grown  in  Italy,  especially  in  Ve- 
netia,  but  a  considerable  quantity  of  seeds  cf  this  plant  is  imported.  In 
1914  such  imports  amounted  to  191 127  cwt  worth  £120401  (as  against 
217  581  cwt  worth  £139  192  in  1913).  The  exportation  of  'castor  oil  was 
4954  cwt  worth  £  12  949  in  1914  (against  10  442  cwt  worth  £  ig  520  in  1913). 

As  regards  saffron  {Crocus  sativits  L.),  Italy  exports  it  to  the  value  of 
about  £  8  000  per  year,  but  imports  from  Spain  80  to  90  cwt  per  year 
of  a  value  cf  about  £  20  000.  The  competition  of  Spanish  saffron  with  that 
of  Aquila  was  greatly  assisted  by  the  standard  packing  in  small  sacks  of 
4.4  lbs.  leadsealed  and  guaranteed,  which  contain  the  pure  stigmas. 

Finally,  the  Author  advises  that  in  addition  to  trials  of  alces  and  opium 
popp3'  cultivation  in  Italy,  the  growing  of  Spanish  camomile,  hydrastis  and 
camphor  should  be  begun. 

758  -  Bridge  Grafting  of  Fruit  Trees.  —  Fletcher  W.  F.,  in  U.  S.  Department  of  Agricul-  ^^^" 

tiire,  Fanners'  Bulletin  No.  710,  8  pp.,  7  fig.  Washington  D.  C,  February  21,  1916.  GROttTNG 

For  the  treatment  of  trees  that  have  been  girdled  round  the  base  of  the 
trunk  by  injuries  due  to  quadrupeds,  parasitic  insects,  or  mechanical 
agents,  the  writer  advices  "  bridge  grafting  ",  made  by  using  scions  or 
small  limbs  to  connect  the  two  portions  of  the  bark  of  a  stock  which  have 
been  separated  by  injury,  the  ends  of  the  scions  uniting  with  the  uninjur- 
ed parts  above  and  below  the  wounds.  The  accompanying  illustrations 
indicate  the  way  in  which  the  combinations  of  these  scions  form  bridges 
of  bark  over  the  previously  exposed  part  of  the  wood,  the  plant  consequent- 
ly continuing  a  healthy  life. 

When  the  girdle  of  bark  removed  from  the  trunk  is  too  wide  to  permit 
of  the  above  grafting,  yotmg  plants  of  the  same  species  are  transplanted 

(i)  See  i;;.  June  1915,  No.  612.  (Ed.) 
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round  the  base  of  the  tree.  All  their  branches  are  cut  away  and  the  top 
of  their  trunk  is  grafted  into  the  trunk  of  the  tree  below  the  upper  edge  of 
the  wound.  The  old  tree  is  thus  provided  with  a  new  root  system  which 
enables  it  to  survive. 


759  -  The  Fruiting  of  Trees  in  Consecutive  Seasons.  —  duke  of  Bedford  and  Pickering 

S.  U.  Fifteenth  Report  of  the  Wobutn  Experimental  Fruit  Farm,  pp.  1-19.  I<ondon,  iyi6. 

The  view  that  fruit  trees  tend  to  bear  heavily  and  lightly  in  alternate 
seasons  is  often  made  the  basis  of  a  recommendation  to  thin  a  heavy  crop 
borne  one  year,  in  order  to  obtain  a  better  crop  the  succeeding  year.  It 
appears,  however,  that  the  tendency  towards  alternate  cropping,  as  it  may 
be  called,  is  very  feeble,  and  that  there  is  at  the  same  time  an  equally 
potent  tendency  towards  consecutive  cropping,  that  is,  that  a  tree  bear- 
ing particularly  well  or  badly  during  one  season,  will  probably  do  the  same 
in  the  succeeding  season,  whilst  the  chief  factor  in  determining  gccd  or  poor 
bearing  is  undoubtedly  the  atmospheric  conditions,  and  not  any  innate  tend- 
ency of  the  individual  tree  to  either  alternate  or  consecutive  fruiting.  The 
existence  of  a  tendency  towards  alternate  bearing  is  indicated  by  the 
fact  that  young  trees,  if  prevented  for  four  years  from  bearing  after  they 
have  come  to  the  age  for  so  doing,  will  bear  exceptionally  heav}^  crops  as 
soon  as  they  are  allowed  to  bear.  But  it  was  only  in  one  series  of  expe- 
riments on  some  300  young  apple  and  pear  trees  during  the  seasons  1899 
to  1903,  that  such  a  tendency  was  actually  recognised.  Observations  on 
the  same  trees,  made  when  they  were  younger,  during  1894  to  1897, 
showed  that  their  tendency  then  was  towards  consecutive  bearing,  and 
in  another  case  of  apple  trees  where  the  observations  apply  to  over  5  700 
instances,  extending  from  1904  to  1915,  the  tendency  has  been,  with  only 
one  slight  exception,  towards  consecutive  bearing  But  this  tendency 
affects  the  results  to  only  a  slight  extent,  about  12  per  cent,  the  remaining 
88  per  cent  being  attributable  to  peculiarities  of  the  season,  and  not  to 
the  individual  behaviour  of  the  trees.  It  is  noticeable  that  the  prepon- 
derating influence  of  external  conditions  becomes  more  marked  as  the 
tree  is  left  more  to  its  natural  habits,  i.  e.,  as  it  is  less  pruned,  and,  also, 
as  the  age  of  the  tree  increases  ;  and  it  is  more  marked  in  the  case  of 
trees  on  the  paradise  stock  than  in  these  on  the  crab  stock,  this  being 
doubtless  a  consequence  of  the  latter  coming  less  rapidly  to  full  maturity 
than  the  former. 

If,  in  a  plantation  consisting  of  a  large  number  of  individual  trees, 
whether  of  the  same  or  of  different  varieties,  it  is  found  that  good  and  bad 
fruiting  seasons  alternate  with  each  other,  it  is  evident  that  such  alterna- 
tion must  be  caused  by  some  conditions  affecting  all  the  trees  alike  and 
not  to  any  tendency  to  alternate  bearing  exhibited  by  the  individual  trees  ; 
for  such  a  tendency,  if  it  existed,  would  be  exhibited  by  different  trees 
in  different  seasons,  and  the  effect  of  it  would  be  to  bring  about  uniform 
production  in  the  plantation  as  a  whole.  The  alternation  of  good  and  bad 
years  has  been  uniformly  exhibited  to  a  most  marked  extent  in  some 
plantations  available  for  observation  over  a  period  of  20  years.     As  the 
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injury  to  these  crops  has  nearly  always  been  due  to  spring  frosts,  it  is 
evident  that  the  alternation  of  good  and  bad  years  is  due  to  the  tendency 
of  such  frosts  to  occur  alternately  in  consecutive  seasons. 

760  -  New  or  Noteworthy  Tropical  Fruits  in  the  Philippines.—  wester  p.  j.,  in  The 

Philippine  Agricultural  Review,  Vol.  VIII,  No.  2,  pp.  103-114,  plates  VI-IX.  Manila,  1915. 

It  is  pointed  out  that  many  tropical  fruits  might  be  grown  much  more 
widely  than  they  are  now,  and  attention  is  called  to  the  following  species, 
little  known  comparatively  in  the  eastern  hemisphere,  or  even  in  the  Far 
East,  except  in  the  Philippines,  and  some  of  them  quite  new  to  fruit 
growers  : 

Antidesma  Bunius  Spreng.  ("  Bignay  ").  A  member  of  the  Euphorbia- 
ceae,  a  native  of  Malaya  common  to  the  Philippines. 

Dillenia  philippinensis  Rolfe  ("  Catmon  ").  Fam.  Dilleniaceae,  native 
and  common  in  the  greater  part  of  the  Philippines, but  rarely  cultivated 
elsewhere.  The  fruits,  which  are  too  sour  to  be  eaten  raw,  are  excellent 
when  cooked. 

Lansium  domesticum  Jack.  ("lyansone  ").  Fam.  Meliaceae,  very  much 
cultivated  in  the  Philippines  for  the  Manila  market. 

Eugenia  Curranii  Robinson  ("  I/ipoti  ").  Fam.  Myrtaceae,  very  prob- 
ably native  to  the  Philippines,  rarely  cultivated.  Its  fruit,  too  sour  for 
eating  raw,  forms  an  excellent  jelly. 

Diospyros  discolor  Wild.  ("  Maholo  ").  Might  be  beneficially  crossed 
with  kaki,  the  fruit  of  which  would  give  its  aroma  to  the  hybrid.  The 
"  maholo  "  would  provide  the  plant  with  the  means  of  adaptation  to  trop- 
ical climates. 

Garcinia  Mangostana  I^.  ("  Mangosteen  "). 

Arctocarpus  odoratissima  Blanco  (''  Marang  ")  and  A.  elastica  Reinw. 
("  Gomihan  "). 

Sandoricnni  Koetjape  (Burm.)  Merr.  ("  Santol ").  Fam  Meliaceae,  native 
to  Malaya  yielding  one  of  the  best  known   fruits  in  the  Philippines. 

Gamma  ^w/m  Kurz.  ("  Baniti  ").  Fam.  Guttiferae.  This  plant  is  only 
found  wild  in  the  Philippines.  The  fruit  is  of  fine  appearance  and  the  pulp 
free  from  fibre.  It  is  too  sour  and  too  lacking  in  sugar  to  be  eaten  raw,  but 
forms  an  excellent  preserve.     Its  composition  is  as  follows  : 


Water 84.42  %  Invert  sugar 2.64  % 

Insoluble  matter 6.78  Acidity  (citric  acid) 3,61 

Protein  (N  X  625) 0.82  Ash 1.73 


Canarium  ovatum,  Engl.  ("  Pili  ").  This  member  of  the  Burseraceae 
grows  wild  in  some  parts  of  the  Philippines.  It  is  not  cultivated.  Its 
nuts  are  very  widely  used.  There  is  a  form  with  long  nuts  (55  to  70  mm. 
and  more),  and  another  with  shorter  ones  (45  to  60  mm).  The  chemical 
composition  of  their  kernels  is  identical,  as  shown  by  the  following  Table. 
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Long  Nuts 

Short  Nuts 

2.79  % 

2.9  % 

74-37 

72.53 

12.06 

11.88 

0.88 

0.66 

0.45 

1-35 

4-33 

511 

2.15 

2.42 

2.97 

3-15 

Percentage  Composition  of  the  Kernels  of  the  "  Pili  "  Nut. 


Water 

Fat 

Protein  (N  X  6.25) 

Sucrose     

Reducing  sugars 

Starch  {b}'  difference) 

Crude  fibre 

Ash      

761  -The  Brazilian  Pitanga  {Eugenia  uniflora  L.),  an  excellent  Fruit  Tree. — 

SiL^MEL  A.   D.  and  1'opence  Wilson,    in  The   Journal  of  Heredity,  Vol.   VII,    No.    4, 
pp.    179-185,  2  fig.  Washington,   D.  C,  April  1916. 

During  their  stay  in  the  State  of  Bahia  (Brazil),  the  writers  frequently 
observed  the  "  pitanga  "  in  the  regions  occupied  by  citrus  plantations.  The 
"  pitanga  "  cultivated  as  a  tree  (sometimes  reaching  a  height  of  33  to  39  feet), 
bush  or  hedge,  yields  a  fruit  resembling  the  cherry,  but  deeply  lobed  and 
with  a  much  more  distinct  flavour. 

The  "  pitanga  "  is  native  to  Brazil,  where  it  occurs  widely.  In  the 
States  of  Rio  de  Janeiro,  Parana,  Santa  Catharina  and  Rio  Grande  do  Sul, 
it  occurs  wild  along  streams  and  on  the  skirts  of  the  forests.  It  is  also  cul- 
tivated in  other  States.  The  Portuguese  long  since  imported  it  from  Brazil 
to  Goa.  Outside  Brazil  its  cultivation  is  very  limited.  It  is  met  with 
in  the  following  coimtries  and  localities  :  Botanical  Garden  of  Saharanpur 
(British  India),  Ceylon,  Hawai,  Algiers  (where  it  is  known  as  "  Ca5^enne 
cherry"  or  "square  cherry"),  Cuba,  Florida  and  California.  In  the  two 
last  countries,  where  the  "  pitanga  "  fruit  is  known  as  the  "  Surinam 
Cherry  ",  it  is  little  grown,  but  thrives  wonderfully.  The  cultivation  of 
the  "  pitanga  "  therefore  appears  to  be  possible  wherever  citrus  trees 
thrive,  and  is  capable  and  deserving  of  great  extension. 

Reproduction  of  the  plant  is  by  seed.  The  seedlings  show  much  less 
variation  than  those  of  several  long  cultivated  fruit  trees.  There  being 
several  different  forms  and  marked  varieties  in  each  tree,  the  species  should 
be  greatly  improved  by  selection. 

The  "  pitanga  "  suffers  greatly  from  frosts,  but  it  has  withstood  tem- 
peratures of  about  — •  2.0"  to  —  2.6°  C.  Although  originating  from  a  moist 
region,  it  is  resistant  to  drought  and  prefers  light,  sandy,  loamy  or  limestone 
soils. 

The  seeds  germinate  well  if  sown  fresh.  It  is  advisable  to  sow  them  in 
loose  earth  in  pots  inserted  deep  in  a  hot  bed,  replanting  when  the  seedlings 
are  about  4 in.  high  in  pots  in  a  warm  bed,  and  to  water  frequently  during 
the  winter.  Plants  permanently  planted  out  require  no  further  special  care. 

The  shortness  of  the  period  between  flowering  and  ripening  of  the  fruit 
should  be  noted  :  it  is  3  weeks  in  Brazil,  and  5  or  6  weeks  in  Florida.  In 
Brazil  the  plants  flower  in  September  and  yield  a  small  crop  in  October. 
They  again    blossom  for  the  principal    crop  in  December  or  January.  In 
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Florida  the  principal  crop  is  gathered  in  March,  with  some  late  fruit  up  till 
May  or  June.  Sometimes  there  is  a  second  crop  at  midsummer.  In  Cali- 
fornia the  crop  is  gathered  in  September  or  October. 

Both  in  Brazil  and  Florida  fructification  is  abundant  and  very  regular 
when  once  the  plants  have  attained  a  sufficient  age,  as  they  require  seve- 
ral years  to  reach  full  bearing. 

The  Table  shows  the  composition  of  the  "  pitanga  "  fruit  cultivated  at 
Hawaii : 

Water , 90.7    % 

Dry  matter 9.3 

Dry  matter  insoluble  in  water 1.93 

Acids 1.44 

Protein 1.02 

Total  sugars 6.06 

Fat 0.60 

The  fruits  are  eaten  raw,  or  made  into  jellies,  sherbet,  liqueurs,  sy- 
rups and  wines  regarded  as  medicinal  (aperient  and  digestive).  The  leaves 
are  widely  used  at  Bahia  for  ornamental  purposes. 

762  -  Hybrid  Direct  Bearers  in  the  Regions  of  Cotes  du  Rhone,  France,  in  1915.  —      vine  growing. 

Desmoulins  A.and  ViLL.\RD  V.  in  Lc  Pioj^ris  ni^ncoltct  viticulc,  33r(l  Yt-ar,  Xn.  10, pp.  22S- 
234;  No.  II,  pp.  258-260;  No.  12,  pp.  274-279;  No.  13,  pp.  306-311.  Montpellitr,  March 
5,  12,  19  and  26,   1916. 

The  observations  made  in  1915  (i6th  year  consecutive  observations) 
(i)  are  of  peculiar  importance,  because  of  the  exceptional  virulence  developed 
by  mildew  throughout  almost  the  whole  of  the  French  \dneyards.  The  dif- 
ferent Vinifera  suffered  very  badly. 

The  collection  forming  the  basis  of  the  writers'  observations,  and  which 
is  increased  year  by  year  with  the  principal  new  products,  is  located  in  the 
valle}'  of  the  Rhone,  en  essentially  gravelly  Alpine  alluvial  soil,  without 
any  lime.stone  and  containing  numerous  lottnded  pebbles.  This  soil,  with 
medium  fertility,  is  highly  sensitive  to  drought  and  combines  very  favourable 
conditions  for  ascertaining  the  real  value  of  the  hybrids  under  observation, 
as  those  with  poor  phylloxera-resisting  powers  suffer  speedy  deterioration. 
All  the  varieties  observed  are  free  stocks. 

Two  tables  sum  up  the  numerical  results  of  the  observations  made  in 
1915.  The  first  gives,  for  each  variety  observed,  the  age,  colour  of  grapes, 
time  of  ripening,  resistance  of  foliage  and  grape  bunches  to  mildew,  vigour, 
fertility,  size  of  bunch,  compactness  of  bunch,  size  of  grapes,  cultural  par- 
ticulars etc.  The  second  table  indicates  the  following,  in  respect  to  the  dif- 
ferent varieties  the  must  of  which  has  been  analysed  (62  analyses  altogether): 
average  weight  of  bunches,  general  health,  bunches,  day  of  harvesting,  den- 
sity of  must,  corresponding  degree  of  alcohol,  acidity  of  must. 

A  description  is  given  of  the  hybrids  which  yielded  the  best  results, 

(i)  For  the  ob.=;ervations  in  1914,  see  B.  1915,  No.  1301.  (Ed.) 
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and  the  direct  bearing  hybrids  are  then  classified  as  follows  from  different 
points  of  view: 

I.  —  Classification  of  the  Hybrids  according  to  their  Resistance 
TO  M11.DEW  IN  1915  : 

A)  Hybrids  capable  of  dispensing  with  all  spraying  in  normal  years, 
but  which  may  receive  one  application  to  advantage,  though  such  is  not 
indispensable  in  wet  years:  Couderc  7120  (the  collection  of  which  under 
observation  dispensed  entirely  with  spraying  even  in  1910  and  1915), 
132-11,  142-26,  162-5,  162-97 —  Seibel  438,  793,  867,  4995. 

B)  Hybrids  which  may  be  left  unsprayed  in  normal  years  without 
damage,  though  always  receiving  one  application  with  benefit  ajter  flower- 
ing, and  which  in  wet  years  require  2  applications  for  complete  preser- 
vation: Berthille  Seyve  450,  618,  822,  872,  1129  —  Caille  16  —  Che- 
vallier  3401  —  Castel  120,  315,  1028,  6239,  19422  —  Couderc  Baronne  2, 
503,  28-112,  106-38,  106-46, 106-51,  162-46, 171-56,  202-75,  226-58,  235-120, 
272-60,  286-68,  299-35,  337-50  —  Jurie  102  —  Malegue  829-6  —  Maureau 
2  —  Peagei-i8  —  Perbos  N^  1-46 and  No  6-53  — Seibel  1,73,82,  84,  128,  138, 
209,  844,  858,  880,  1000,  1077,  2006,  2007,  2052,  2658,  2660,  2666,  2709,  2806, 
2821,  2859,  4109,  4121.  4132,  4271,  4499,  4589,  4595,  4596,  4614,  4628, 
4629,  4633,  4638,  4643,  4645,  4648,  4656,  4657,  4667,  4669,  4677,  4681,  4683, 
4696,  4702,  4707,  4709,  4718,  4720,  4725,  4737,  4748,  4762,  4768,  4782,  4852, 
4871,   4955,  4964,  4970,  4979,  4995,  5024,  5090,  5091. 

C)  Hybrids  requiring  2  sprayings  in  normal  years,  one  before  flowering 
and  one  after  ;  and  requiring  additional  application  in  years  favourable  to 
mildew;  Couderc- Baronne  4,  151,  156;  Gaillard  157;  Malegue  474-5; 
Peage  5-10,  517  ;  Seibel  2653,  2655,  2686,  4111,  4151,  4271,  4433.  4461, 
4591,  4615,  4636,  4662,  4716,  4767,  4951,  4969,  4973,  4989,  5061. 

T}\  Hybrids  requiring  nearly  as  many  sprayings  as  the  Vinifera :  Ma- 
legue 469-9,  Seibel  4616,  4968,  4991,  4999,  5001. 

II.  — ■  Ci<assipication  according  to  the  intensity  of  coIvOur  of 
THE  must: 

i)  Hybrids  tmth  pink  or  light  red  must :  Couderc  202-75,  Seibel  1000, 
2859. 

2)  Hybrids  with  ordinary  red  must :  Couderc  7120,  132-11,  162-97, 
363-N,  Seibel  i,  4271,  4268,  4643,  Malegue  829-6,  Berthille-Seyve  618,  822. 

3)  "  Teinturier  "  hybrids,  with  dark  red  must :  Couderc  106-46  (demi- 
teinturier);  Seibel  128-2007,  2660,  4499;  Berthille-Seyve  872-1129. 

III.  —  Classification  of  hybrids  according  to  the  nature  of 
THE  SOIE  IN  WHICH  THEY  SEEM  TO  THRIVE  BEST  (the  limestone  factor  is  disre- 
garded in  this  classification  :  in  limestone  soils  grafting  must  be  resorted 
to  for  hybrids  not  possessing  sufficient  resistance  to  chlorosis)  : 

A)  Dry  Soils.  —  Can  be  planted  out  freely  : 
i)  Tst  period   black  grape  :    Couderc  202-75     Seibel  1000,  2859,  4643, 
Berthille-Seyve  872,  11 29. 

2)  2nd  period  black  grape  :  Couderc  162-97. 

3)  Black  grape,  end  of  2nd  or  ^rd  period  of  ripening :  Couderc  7120, 
132-11,    Berthille-Seyve   822,    Seibel    4271. 
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4)  White  grape,  1st  period:  Couderc  272-60,  162-5,  Bert hille-Sewe  450 

5)  White  grape,  2nd  period  :  Seibel  793,  858,  867,  4633. 

6)  White  grape,  end  of  2nd  or  ^rd  period  :  Seibel  4595,  4762. 

B)  Medium  Soils.  —  Can  be  planted  and  cultivated  free  : 

i)  1st  period  black  grape  :  Those  mentioned  for  the  dry  soils  plus  : 
Seibel  12S,  Couderc  106-46,  Seibel  4499,  4628. 

2)  2nd  period  black  grape  :  Couderc  162-97,  Seibel  2007,  2660,  Bethille 
Sej^ve  618,  Malegue  829-6,  Couderc  363-N. 

3)  Black  grape,  end  of  2nd  or  yd  period  :  Those  mentioned  for  the  dry 
soils. 

4)  1st  period  white  grape  :  Those  mentioned  for  the  dry  soils,  and  also  : 
Castel  1028,   Seibel  880,   4681   Gaillard  157. 

5)  2nd  period  lejhite  grape  :  Those  mentioned  for  the  dr}-  soils,  and 
also  :   Castel  13  706,  Seibel  4657. 

6)  White  grape,  from  end  of  2nd  or  yd  period  :  As  for  the  dry  soils, 
and  also  :  Seibel  4595,  4762. 

C)  Good  Soils.  —  Can  be  planted  free  : 

i)  is^  period  black  grape  :  Seibel  128,  4199,  4628. 

2)  2nd  period  black  grape  :  Seibel  i,  2007,  2660,  BerthiUe-Seyve  618, 
Malegue  829-6,  Couderc  363-N. 

3)  Black  grape,  end  of  2nd  or  yd  period :  Couderc  7120,  Berthille-Seyve 
822. 

4)  1st  period  white  grape  :  Castel  1028,  Seibel  880,  4781,  Gaillard  157, 
Couderc  299-35  (Muscat  du  Mouhn). 

5)  2nd  period  white  grape  :  Castel  13706. 

During  iheir  observations  the  writers  found  that  the  quantity  of  grape 
produced  increased  up  to  the  6th  year  of  life  of  the  hybrid,  and  then  remain- 
ed more  or  less  constant. 

By  resorting  to  grafting  for  hybrids  also,  their  length  of  life  is  increased 
and  the  range  of  adaptivity  and  utilisation  of  the  different  varieties  of  hy- 
brids is  very  much  extended.  The  question,  however,  of  affinity  of  the  direct 
bearing  hybrids  with  the  principal  grafting  hosts  is  not  very  well  known  as 
3-et.  Save  for  a  few  exceptions,  hybrids  are  generally  good  scions,  espe- 
cially for  hosts  of  Vinifera  strain  (Franco- American) ,  especially  on  the  various 
Rupestris  X   Vinifera. 

763  -  Observations  on  Direct  Bearers  at   the  Royal  Oenological  School  of  Cone- 

gliano,    Italy.    —    D.\lmasso   G.,  in   Rivista  di  Viticnltiira,  Enolo'j,ia  cd  Acraria,  Year 

XXlI,  Series  V,  No.  4,  pp.  57-62,  No.  5,  pp.  74-/8,  No.  6,  pp.  90-92,  No.  7,  PP-  108-111, 

No.  8,  pp.  127-129.  Conegliano,  February  15,  March  1-15,  April  1-15,  1916. 

These  observ^ations,  made  during  the  wine  season  of  1915,  relate  to 

the  following  hybrids  :  Castel  120,  1028,  3917.  4233,  5009,  6011,  6030,  6606, 

7214  black,  7214  white,  13317,  13320  ;  Couderc  loi,  603.  84-3,  93-5,  1305, 

4308,  4401,  74-17,  82-32,  106-46,  126-20,  126-21,  132-11,  198-21,  199-88, 

267-27,  28-112,  746-51,  202-137  ;  Seibel  i,  156,  1004,  1077,  2007  :  Alicante 

Rupestris  Terras  No.  20  ;  Fournie. 

The  following  hybrids  showed  the  best  qualities  :  Seibel,  i,  1077  ;  Cou- 
derc 4401,  106-46  ;  Castel  6606.     All  the  last  named  gave  a  fairly  abundant 
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production,  an  ordinary  (red)  table  or  semi-blending  wine  without  foxy 
flavour,  and  of  good  qualit3^  They  also  were  found  to  posses  great  re- 
sisting powers  to  fungoids  diseases.  (The  locality  where  the  experiments 
took  place  being  immune  from  phylloxera,  it  was  not  possible  to  test  the  re- 
sistance of  the  hybrids  to  this  disease). 

Among  the  mediocre  h^^brids,  which  are  at  any  rate  still  worth  keeping 
under  observation,  possessing  some  good  qualities,  the  writer  mentions  : 
Castel  5009,  6030,  7214,  13317,  13320  ;  Couderc  603,  4308,  96-32,  267-27, 
746-51,  202-137  ;  Seibel  156,  2007  ;  Fournie.  All  of  them  yielded  a  suffi- 
cient or  abundant  crop  of  mediocre  or  even  better  quality,  and  a  wine  with- 
out foxy  taste.  They  all  proved  very  resistant  to  mildew  and  Oidium, 
Even  in  a  year  as  unfavourable  as  1915,  both  these  last  hybrids  and  those 
mentioned  above  remained  perfectly  healthy  without  any  treatment  being 
applied  to  them. 

With  the  exception  of  Couderc  746-51  which  has  white  grapes,  all  the 
hj'-brids  mentioned  as  good  or  mediocre  have  black  grapes.  In  the  entire 
collection  there  was  only  one  white-grape  hybrid  which  was  mediocre, 
Couderc  746-5 ±.  In  addition,  it  has  the  defect  that  it  yields  a  wine  not 
entirely  free  from  foxy  taste.  ^ 

764  -  An  Interesting  Problem  in  Connection  with  Radial  Pruning.  —  D.\L^L\sso  o,  in 

La  Rivista  di  Viticoltura,  Enologia  ed  Agraria,  Year  XXII,  Series  V,  No.  lo,  pp.  156-159. 
Conegliano,  May  15,  1916. 
Radial  pruning  has  elicited  interesting  discussions  as  to  the  method  of 
its  application,  and  the   question  whether  on  each  rod  ("  cordon  ")  small 


Tabi^e  I.  —  Riesling  Italico   [hill). 

Production  per  vine 

Kg. 

Sugar  in  must 

Acidity  of  must 

Ripening  index 

Year 

Small 

Small 

Small 

Small 

Small          Small 

Small 

Small 

arcs 

arcs 

arcs 

arcs 

arcs             arcs 

arcs 

arcs 

shorter 

longer 

longer 

shorter 

longer 

shorter 

longer 

shorter 

at  base 

at  base 

at  base 

at   base 

at  base 

at  base 

at  base 

at  base 

1911  .... 

4-35 

3-46 

19.30 

19.65 

1912  .... 

4.40           3.60 

19.70 

18.60 

— 

— 



— 

1913.    .    .     . 

5-95 

4.66 

20.40 

19.75 

9.80 

9.75 

2.08 

2.02 

1914.    .    .    . 

3-93 

2.94 

21.35 

22.20 

7.12 

6.74 

3.00 

3-28 

1915  .    •    •    • 

2.37 

3-05 

22.30 

6.56 

6.56 

6.18 

3-4° 

3.83 

Averages 

4.20 

3-54 

20.61 

20.78 

7.83 

7.56 

2.83 

3-04 

Table  II.  —  Cabernet  franc  {hill). 


I9II  .... 

7.222 

5.410 

19.00 

18.40 

, 

^_ 





I9I2  .... 

2.722 

2.058 

21.50 

21.80 

— 

— 

— 

— 

I9I3 .... 

5.000 

2.850 

20.53 

20.28 

9.25 

9.25 

2.21 

2.19 

I9I4 .  •  •  • 

8.550 

5470 

19.65 

19.30 

9.08 

8.25 

2.16 

2.34 

I9I5.  .  .  . 

5.830 

4.600 

21.40 

20.05 

7.87 

6.90 

2.72 

2.99 

Averages 

5-865 

4.077 

20.41 

19.96 

8.70 

8.13 

2.36 

2.47 
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fruit-setting  arcs  of  uniform  length  should  be  left  or  whether  they  should 
be  longer  at  the  base  or  at  the  end  of  the  section,  has  not  vet  been  solved. 
The  Author,  after  reporting  the  different  opinions  of  'I^rentix.  Saxxino 
and  vStradajoli,  sets  out  the  results  of  the  trials  carried  out  for  the  last 
5  years  at  the  Wine  .School  of  Conegliano,  in  two  vineyards  situated  in  the 
upper  part  of  the  farm  of  that  school.  It  is  obvious  from  the  two  following 
tables,  that  for  horizontal  or  sHghtly  oblique  radii  it  is  advisable  to  leave 
the  arcs  at  the  base  longer.  The  production  per  unit  shows  a  marked 
advantage  on  the  part  of  the  arcs  longer  at  the  base,  and  this  quantitative 
difference  more  than  makes  up  for  the  slight  detriment  to  quality. 

765  -  Program  for  theTriennal  Period  1915-17  arranged  by  the  Swedish  State  Institute         forestry 

of  Experimental  Forestry  (Av  styrelsen  for  Statens  vSkogsforsoksanstalt  for  trearspe- 

rioden  i^jis-i-d;  faststiillt  arbetsprogram).  —  .l/f./.Wrtm/t-H   jrdn  Statins  Skoosfdi\<oksiin- 
stiili,  Part  i^,  1915,  pp.  5S-60.  vStockholm.  1916. 

Following  a  meeting  of  the  members  of  the  governing  Council  and 
the  professors  of  the  Swedish  High  School  of  Forestry  and  of  the  Institute 
of  Experimental  Forestry,  together  with  three  specially  summoned  experts, 
the  program  of  work  to  be  followed  at  the  Institute  of  Experimental  Forestry 
has  been  sanctioned,  with  the  right  for  the  Institute  to  carry  out  minor  in- 
vestigations not  laid  down  (i). 

I.  —  The  question  of  regeneratiox. 

a)  Seed  investigations. 

Investigations  shall  be  begun  for  the  discover}-  of  the  most  suitable 
time  for  gathering  cones  and  as  regards  the  keeping  of  forest  seeds  (Forest 
Section) .  The  biology  of  germination  of  the  most  important  forest  trees  shall 
be  studied,  with  special  attention  to  the  conditions  of  germination  offered 
by  the  soil  (Physical  Section).  The  experimental  plots  for  the  investigation 
of  the  percentage  of  soil  germination  of  the  Norrland  pine-seed  shall  be 
revised  and  the  results  prepared  for  publication  (Forest  Section).  Existing 
areas  for  testing  seeds  of  various  origins  shall  be  rexased  when  so  required 
(Forest  Section). 

b)  Special  measures  for  securing  natural  regeneration. 

In  suitable  places  experiments  by  means  of  thinning  in  accordance  with 
Wagner's  method  shall  be  carried  out  (Forest  vSection),  and  in  connection 
herewith  the  seed-producing  capacity  of  forest  margins  of  different  compo- 
sition shall  be  studied  (Forest  Section).  The  degree  of  regrowth  in  cleared 
lands  shall  be  investigated  in  connection  with  their  lie  as  to  the  points  of 
the  compass  ^Forest  Section).  The  effect  of  brushwood  burning  and  com- 
plete clearing  of  the  soil  shall  be  investigated  with  regard  to  the  supply  of 
nitrogen  in  the  soil  (Physical  Section) . 

c)  Measures  of  forest  cultivation. 

(i)  As  is  prescribed  in  ii  15  of  the  new  Royal  Instnicliniis  for  the  State  Institute  nt  l.\|'i  • 
riraental  P'orestry  (Cf.  Kun'^l.  Maj.ts  nddi'j^a  instntktion  for  Sttitctis  Sko-'s/orsoksanstult  ;  fii/i 
Stackholms  slott  den  5  mars  1915).  (Ed.) 
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The  experiments  instituted  for  the  investigation  of  the  most  suitable 
time  for  sowing  in  Norrland  shall  be  continued  (Forest  section) .  Existing 
experimental  cultures  with  pine  and  spruce  in  various  combinations  shall 
be  revised,  if  need  be  (Forest  Section).  The  course  of  growth  in  the  roots 
of  planted  trees  shall  be  investigated  with  a  view  to  the  discovery  of  the 
most  suitable  time  for  planting  (Forest  Section  or  Physical  Section). 
d)  The  problem  of  regeneration  in  special  types  of  forest. 

The  investigations  previously  carried  on  concerning  the  difficulties  of 
regeneration  on  the  pine-heaths  shall  be  continued  so  far  as  is  necessary  for 
the  completion  of  a  report  concerning  this  problem  (Physical  Section). 

II.  —  Proceedings  as  regards  the  composition  of  forests. 

a)  Slight  and  extensive  thinning  operations. 

Existing  areas  for  slight  and  extensive  thinning  shall  be  revised  if 
necessary,  and  new  areas  shall  be  arranged  so  far  as  time  permits,  chiefly  in 
pine  forests  and  spruce  forests  of  low  productivity  and  in  spruce  forests 
in  Norrland  of  all  grades  of  productivity,  in  the  birch  forests  of  Norrland, 
in  certain  forests  composed  of  aspen  and  oak,  and  in  mixed  coniferous  forests 
(Forest  Section).  In  the  last  named  mixed  forests  there  shall  be  arranged 
areas  of  young  seedlands  or  plantations  in  order  to  throw  light  upon  the  best 
way  of  raising  forests  of  mixed  composition  (Forest  Section), 

b)  Alteration  of  ground  flora. 

In  some  of  the  more  suitable  experimental  areas  for  heavy  thinning 
the  ground  vegetation  shall  be  investigated  in  accordance  with  the  Raun- 
kl\ER  method,  as  modified  by  IvAGERBERG,  in  order  to  obtain  fixed  points 
for  estimating  the  effect  of  the  most  thorough  thinning  upon  the  ground 
vegetation  (Physical  Section). 

III.  —  Diseases  and  injuries  of  foresi    trees. 

a)  Diseases  and  injuries  caused  by  fungi. 

The  occurrence  and  spread  of  the  roots  in  the  spruces  whose  tops  were 
broken  oft"  during  the  winter  of  1910-11  shall  be  examined  (Physical  Section). 
Moreover  the  roots  of  coniferous  trees  shall  be  taken  up  for  closer  investi- 
gation, with  special  attention  to  the  conditions  in  the  over-aged  forests  in 
Norrland  (Physical  Section). 

b)  Injuries  caused  by  insects. 

Investigations  shall  be  instituted  as  regards  injurious  insects  both  in 
spruce  cones  and  pine  cones  and  in  forest  plants  in  nurseries.  The  extent 
of  the  increased  ravages  of  bark  beetles  in  certain  districts  shall  be  studied  ; 
and  at  the  same  time  knowledge  of  the  known  methods  of  effectively  deal- 
ing with  these  last  named  insects  should  be  spread  amongst  forests  owners. 
In  addition  to  this,  should  other  insect  ravages  take  place,  studies  should 
be  instituted  and  advice  given  as  to  the  checking  of  their  ravages  (Entomo- 
logical Section). 
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IV.  —  Races  of  forest  trees  and  the  serviceableness  of  foreign 

FOREST    trees    TO    SwEDEN. 

a)  Race  studies  of  spruce  and  pine. 

Previous  plantations  of  plants  raised  from  selected  seed  shall  be  looked 
after  so  far  as  is  necessary  (Physical  Section). 

b)  German  spruce  seed. 

Existing  stocks  of  plants  of  German  spruce  shall  be  used  for  the  laying 
out  of  experimental  areas,  and  the  stock  of  plants  shall  be  handed  over  to 
the  superintendent  of  forest-districts  ("  revirs  ")  with  the  request  that  they 
may  be  used  in  the  forest  cultures  of  the  district  (Forest  Section). 

c)  Larch. 

Further  areas  shall  be  laid  out  in  larches,  after  which  the  results  of 
the  investigation  into  this  kind  of  tree  shall  be  prepared  for  pubHcation 
(Forest  Section). 

V.  —  Investigations  concerning  forest  land. 

a)  Types  of  soil. 

With  a  view  to  effecting  a  systematic  survey  of  the  different  types  of 
forest  land  in  Sweden  an  investigation  of  the  most  important  types  shall 
be  begun,  in  which  attention  shall  be  directed  both  to  the  genesis  of  the 
t}-pes  and  to  their  value  from  the  standpoint  of  forestal  productivity  (Phy- 
sical Section. 

b)  The  genesis  and  improvement  of  degenerate  forest  land. 

The  studies  of  ling- heaths  shall  be  continued  in  the  same  way  as  before 
with  a  view  to  summarizing  the  observations  in  a  publication  (Forest 
and  Physical  Sections). 

c)  Studies  of  the  waterlogging  of  the  forests  in  Norrland  shall  be  con- 
tinued in  the  same  way  as  before  and,  so  far  as  time  allows,  preliminary 
investigations  shall  be  made  concerning  the  waterlogging  of  forest  land  in 
the  Southwest  of  Sweden  (Physical  Section). 

d)  The  transformation  of  moss  land  to  forest  land. 

Even  if  time  is  not  available  for  the  special  investigation  of  this 
matter,  yet  attention  should  be  directed  to  this  problem  when  a  suitable 
opportunity  offers. 


LIVE  STOCK   AND  BREEDING. 
766  -  Injury  to  Livestock  by  Simu/tum  co/umbaczense,  in  Hungary,  —  Schmidt 

M.,  in  Allatorvosi  L^ipok  (VcU-rinary  Journal),  Year  XXXIX,  No.  12,  pp.  i'<3-83  ;  No.  13, 
pp.  89-91.  Budapest,  March  18  and  25,  1916. 

In  Hungary,  the  periodical  outbreaks  of  Simttliiim  columbaczense 
at  times  occasion  exceedingly  grave  injury  to  cattle.  Thus,  in  1783,  in  Ba- 
nat,  there  died  from  the  bite  of  these  insects  :  52  horses,  131  cattle,  310 
sheep  and  130  pigs.     In  1813  they  killed  200  cattle  in  the  neighbourhood 
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of  Arad  and  500  in  the  neighbourhood  of  Versecz.  In  1880,  400  pigs,  80 
horses  and  40  cattle  perished  within  4  hours  at  Kevevara,  and  100  cattle, 
5  horses  and  8  pigs  in  the  "  comitat  "  of  Hunyad.  Finally ,  in  April  1915,  the 
appearance  of  swarms  of  5.  coliimhaczense  caused  widespread  damage  in  the 
"  comitat  "  of  Temes  alone,  with  a  loss  of  41  horses,  404  cattle,  and  320  pigs. 
The  places  where  outbreaks  of  Simulium  occur  are  enumerated,  with  a 
description  of  the  appearance  of  their  swarms  and  the  behaviour  cf  dom- 
estic animals  before  and  after  the  attack.  This  is  followed  by  some  clini- 
cal observations  on  the  infection  due  to  the  bite. 

Where  large  numbers  of  animals  have  been  infected,  there  are  many  dif- 
ficulties in  the  way  of  treatment,  and  prophylactic  measiires  alone  can  be 
adopted.     The  writer  employed  the  following  method  : 

The  flies  were  removed  from  the  body  of  the  animals  by  rubbing  the 
skin  with  a  clean  cloth,  after  which  the  skin  was  washed  with  camphor- 
ated spirit.  The  animals  were  given  300  to  500  grams  of  brand}^  per  head, 
diluted  in  water  ;  in  severe  cases  this  dose  was  repeated  a  few  hours 
later.  Under  similar  conditions,  other  cardiac  agents  are  to  be  recom- 
mended, and  likewise  the  administration  of  purgatives  to  cure  digestive  trou- 
bles. Tumours  were  treated  at  the  outset  with  subacetate  of  lead,  but  the 
results  being  negative  a  mixture  of  soap  dissolved  in  alcohol  and  spirit  of 
camphor  with  a  little  turpentine  added  was  employed.  Thanks  to  repeated 
friction  with  this  and  constant  exercise  (long  runs)  the  tumours  completely 
disappeared. 

It  being  impossible  to  overcome  the  disease,  the  only  thing  to  be  done 
is  to  protect  animals  individually.  When  the  flies  make  their  appear- 
ance the  animals  must  be  kept  in  the  stable,  or  if  already  out  to  grass  the} 
must  be  removed  from  the  places  visited  by  the  insects.  Since,  however, 
local  conditions  do  not  always  allow  of  adopting  this  course,  the  flies  must 
be  driven  off  by  burning  wet  branches,  dung  or  straw,  or  anything  which 
will  produce  a  dense  smoke,  to  which  the  animals  instinctively  draw  near. 
For  animals  used  for  draught  or  other  work,  a  protective  coat  of  oil  or  ether 
fatty  substance  should  be  applied  to  the  skin.  The  application  of  concentra- 
ted tar  is  not  advisable.  Valuable  horses  should  be  covered  with  fly  nets  and 
the  stables  built  so  as  to  keep  flies  out  (fly  flaps  on  doors  and  windows,  or 
fire  smoking  in  front  of  entrance). 

The  method  of  communication  of  the  disease  resulting  from  the 
bites  of  the  Simulium,  often  assuming  an  acute  form  and  causing  sudden 
death,  remains  unknown  hitherto.  Microscopical  analyses  of  the  blood 
of  the  di.seased  animals  and  the  spleen  of  the  dead  ones  preclude  any  par- 
ticipation of  bacteria  or  protozoa.  Test  animals  inoculated  with  extract 
of  Simulium  remained  free,  which  suggests  that  the  extract  possesses  no 
toxic  properties.  Again,  in  the  body  of  Simulium.  no  micro-organisms  were 
found.  Nevertheless,  animals  attacked  fall  seriously  ill  within  a  few  miin- 
utes,  and  often  die  within  half  an  hour,  although  death  from  asphyxia  is 
very-  rare,  as  was  proved  by^  a  post-mortem  of  dead  or  slaughtered  animals. 
In  all  the  animals  attacked,  however,  the  Author  observes  some  sy^mptoms 
of  nervous  derangement,  such  as  diminution  of  sensitiveness,  general  torpor. 
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uncoordinated  movements  and  blindness.  These  symptoms,  as  well  as 
those  of  the  heart  (rapid  palpitation)  prove  that  S.  columbaczense  injects 
some  toxic  substance  which  reaches  the  nervous  system  and  paral^'ses  the 
nervous  centres  of  the  medulla  oblongata ;  during  this  process  the  modifi- 
cation in  the  circulation  causes  tumours  on  the  soft  part  of  the  larynx, 
which  hinders  respiration. 

The  Author  suggests  that  further  extensive  experiments  be  underta- 
ken with  the. blood  of  diseased  animals,  and  the  pathological  changes  of 
the  nervous  tissue,  if  any,  be  studied. 

The  meat  of  slaughtered  animals  is  quite  harmless  to  man.  To  facili- 
tate control,  herdsmen  should,  before  the  Simuliimi  appear,  be  made 
acquainted  with  various  protective  means  and  recommended  to  destroy 
severely  attacked  animals  before  death  occurs  and  to  bleed  them  thoroughly. 

767  -  The  Possible  Passage  of  Trypanosomes  into  Milk.  —  X,anfranchi  ALEss.\Nr>Ro,in 

Atti  dclla  Rcalc  Acctnicmia  dci  Lincci,  5th  Series,  Rcndiconti,  Vol.  XXV,  Part  5,  ist  Half 
Year,  pp.  369-373.  Rome,  iyi6. 

Work  carried  out  at  the  Institute  of  Pathology  and  Clinical  Medicine 
of  the  Royal  University  of  Bologna. 

Several  writers  have  shown  that  a  large  number  of  trypanosomes  are 
able  to  pass  through  the  different  mucous  membranes,  andNATTAX  Larrxer 
has  already  taken  in  hand  the  solution  of  the  problem  of  trypanosomes  pass- 
ing into  milk.  The  result  was  affirmative  as  regards  Tr.  schizotripanum 
Cruzy,  and  almost  alwaj^s  negative  for  Tr.  equiperdimi.  The  writer  next 
describes  his  experiments  with  the  tr3-panosomes  Brucei,  Evansi,  rodesiense 
and  gamhiense. 

The  virus  was  injected  into  the  veins  of  bitches  which  had  just  littered. 
It  was  desired  to  find :  i)  whether  the  young  when  allowed  to  suck  were 
infected  ;  2)  whether  the  presence  of  trypanosomes  could  be  detected  by 
di  ect  examination  of  milk ;  3)  whether  the  milk  when  inoculated  into  the 
peritoneum  was  able  to  infect  rats  or  mice. 

From  the  results  it  is  concluded  that  : 

i)  The  passage  of  the  trypanosomes  Brucei,  rodesiense  and  gamhiense 
into  milk  is  possible. 

2)  The  infection  with  the  virus  of  Brucei  and  gambiense  can  be  trans- 
mitted by  suckling. 

768  -  Enquiries  and  Experiments  in  connection  with  the  Immunity  of  Cattle  against 

Epizootic    FOOt-and-Mouth    Disease.  —  Terni    Camillo,  in   La    CUnica    vctcrinaria, 
XXXIXth  year,  Xo.  <),  pj).  237-261.  Milan,  Maj'  15,  1916. 

The  results  obtained  in  the  investigations  and  tests  carried  out  at  the 
"  Stazione  sperimentale  per  le  malattie  infettive  "  of  Milan,  confirm  those 
which  had  previously  been  obtained  by  Messrs.  Cosco  and  Aauzzi  (i)  and 
lead  to  the  following  conclusions  : 

i)  The  virus  is  preserved  indefinitely  by  means  of  its  successive  pass- 
age through  animals  susceptible  to  the  disease,  when  blood  products   (se- 
ll) See  fi.  June  1916.  X"  661.  (Ed.) 
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rum  and  red  globules)  are  used  in  the  same  way  as  with  the  products  of 
local  lesions.  The  best  method  for  preserving  its  virulence  and  observing 
its  infective  power  in  those  tissues  where  the  disease  arises  preferentially 
under  natural  conditions,  is  that  of  inoculating  into  the  tongue  infective 
material  or  blood  taken  from  the  animal  during  a  period  of  fever  excee 
ding  400  C,  or  the  product  of  local  lesions.  The  maximum  virulence  is 
produced  by  passing  through  the  epithelium  of  the  digestive  apparatus 
(tongue  or  paunch). 

2)  The  virus  obtained  in  this  way,  whether  fixed  or  temporary, 
represents  the  maximum  intensity  of  virulence  both  in  infective  and  spread- 
ing power,  the  adult  animal  falling  sick  in  24  to  36  hours.  It  almost  al- 
ways kills  young  animals,  especially  when  not  yet  weaned  (calves,  lambs, 
kids  or  sucking  pigs),  by  general  infection,  the  virus  being  constantly  present 
in  the  blood. 

3)  The  present  experiments  wordd  appear  to  show  that  several  kinds 
of  animals  are  capable  of  containing  in  their  blood  for  some  time  a  very 
virulent  virus  of  foot-and-mouth  disease,  without  specific  external  symptoms 
or  with  merely  slight  lesions  of  the  mucous  membrane  of  the  digestive  ap- 
paratus or  the  pad  of  the  short  pastern. 

4)  With  the  blood  products  kept  in  a  thermostat,  or  cold,  until  the 
virulence  is  exhausted,  it  is  possible  to  create  a  resistance  to  foot-and-mouth 
disease  in  animals,  which  will  allow  of  making  successive  inoculations  of 
li\nrg  virus,  and  of  obtaining  a  much  higher  degree  of  immunity  as  compared 
with  animals  which  have  overcome  the  disease  in  a  serious  form  (38  months 
of  observations  on  a  group  of  20  cattle). 

5)  Similarly  it  is  found  that  the  serum  of  the  blood  of  cattle  which 
have  passed  beyond  the  febrile  stage  of  the  disease  is  of  marked  curative 
and  preventive  efficacy  against  even  a  malignant  form  of  virus.  The  in- 
oculation of  the  blood  as  such  or  of  serum,  under  these  conditions  (containing 
the  maximum  of  antibodies),  is  a  sure  preventive  of  the  death  of  adult  ani- 
mals, and  results  in  their  speedy  recover}-.  A  therapeutic  system  in  the 
cowshed  or  cattle-pen  is  therefore  practically  possible,  if  serum  be  taken 
from  recently  cured  animals  and  injected  into  those  most  seriously  ill.  In 
this  connection,  the  haemovaccination  advocated  by  Perroncito  also  poss- 
esses   an   acceptable  pratical  basis. 

6)  In  foot-and  m^outh  disease,  2  forms  of  immunity  are  distinguish- 
ed, one  general,  which  is  located  in  the  blood  and  more  particularly  in  the 
white  globules  (pref erentialty  eosinophiles) ,  the  red  globules  and  the  plasma; 
the  other  of  a  more  strictly  histogenic  character  and  involving  the  protec- 
tive epithelia  of  the  digestive  passages.  The  latter  is  less  lasting  than  the 
immunity  located  in  the  blood,  and  is  strictly  related  to  the  wear  and  re- 
generation of  the  epithelial  cells.  In  cattle,  by  means  of  injection  into 
the  tongue,  it  is  found  that  the  gradual  loss  of  immunity  begins  with  the 
epithelium  of  the  tongue,  followed  by  that  of  the  rumen  and  the  small  intestine, 
and  the  mucous  membrane  of  the  hoof  pad. 

Thus,  as  happens  under  natural  conditions,  there  may  be  animals  pre- 
senting serious  external  symptoms,  involving  chiefly  the  epithelium  of  the 
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tongue,  while  the  virus  does  not  pass  into  the  blood,  which  still  retains  a 
sufficient  degree  of  immunity  to  prevent  general  infection,  or  else  it  enters 
the  blood  for  a  very  short  time  and  in  an  attenuated  form  only.  These  are 
the  cases  when  the  feverish  reaction  does  not  take  place  or  only  amounts 
to  a  few  tenths  of  a  degree  for  a  brief  period. 

The  chnical  forms  of  foot  and-mouth  disease  (external,  internal  or 
malignant)  are  in  direct  relation  with  the  fluctuations  in  the  degree  of  im- 
munity existing  in  the  local  tissues  and  the  blood.  When  the  animal  has 
never  had  the  infection,  or  has  completely  lost  the  internal  or  local  immunity- 
produced  by  a  previous  attack  of  the  disease,  the  slightest  injury  to  the  epi- 
thelium of  the  tongue  and  the  rumen  (for  instance,  injuries  caused  by  the 
heads  of  rye-grass,  in  the  presence  of  the  virus)  suffices  to  produce  a  first 
focus  of  the  disease,  which  in  a  few  hours  causes  the  infection  of  the  blood, 
marked  by  the  onset  of  fever.  When  on  the  other  hand,  as  frequently 
occurs,  after  an  attack  of  foot-and-mouth  disease,  some  degree  of  immunity' 
still  continues  in  the  blood,  the  seat  of  disease  involving  one  or  more  points 
of  the  epithelium  of  the  entrance  to  the  digestive  passages  remains  localis- 
ed but  the  \'irus  may,  in  this  first  passage,  acquire  an  increase  of  infective 
activity  for  other  susceptible  animals, 

7)  Therefore,  in  the  production  of  immunity  against  the  malignant 
virus  of  the  disease,  i.  e.  the  one  with  the  maximum  of  infecting  and  spread- 
ing power,  the  writer  preferred  to  combine  the  products  of  local  lesions  with 
those  of  the  blood  in  order  to  utilise  the  substances  elaborated  by  the  virus 
in  the  tissues  for  which  it  exhibits  a  preference,  and  obtain  an  enhancement 
of  local  histogenic  immunity  in  order  to  secure  a  lasting  and  sure  prevention 
of  external  lesions.  The  latter,  even  if  slight,  may  have  serious  conse- 
quences, owing  to  the  occurrence  of  secondary  symptoms  or  the  spread  of 
the  virus  through  the  bod}'. 

In  the  lesions  of  the  epithelium,  substances  are  observed  which  may  be 
termed  granido-stinmlines  and  granulo-ly sines,  inasmuch  as  they  exert, 
as  a  specific  character,  in  the  first  place  a  positive  chemiotaxy  for  the  leu- 
cocytes with  eosinophile  granulations,  and  afterwards  a  lithic  action,  which 
results  in  an  infiltration  of  the  eosinophile  granulations  into  the  tissues  of 
the  sick  animal  in  direct  ratio  to  the  gravity  of  the  infection.  The  charac- 
ter of  immunity  is  indicated  by  the  cessation  of  the  process  of  dissolution 
of  the  eosinophile  cells. 

8)  In  animals  which  have  died  from  foot-and-mouth  disease  at  a 
late  period,  the  virus  may  also  not  be  present  in  the  blood,  but  is  found 
localised  in  various  organs,  especially  in  the  cardiac  muscle,  the  brahi, 
the  liver  and  the  kidney,  less  frequently  in  the  spleen  or  the  marrow.  When 
the  virus  is  in  the  blood  it  is  chiefly  found  in  the  venous  blood,  being  in 
largest  amount  and  virulence  in  the  portal  vein. 

The  bulk  of  the  virus  is  eliminated  from  the  blood  through  the  kidney. 
This  elimination  also  occurs,  though  in  a  lesser  degree,  through  the  milk 
and  the  saliva.  In  the  majority  of  cases  these  only  become  infectious 
owing  to  the  products  of  local  lesions.     It  can  even  be  shown  that  the 
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action  of  the  saliva  tends  to  attenuate  the  virus,   while,  in  the  urine,   its 
virulence  is  long  maintained  unaltered   (i), 

769  -  Osmotic  Equilibrium  between  Blood  and  Milk  in  the  Cow.  —  \  ^vn  der  laan,  f.  it. 

in  Biochcmisclu-  Zcilschritt,  \'ol.  73,  Xos.  3-6,  pp.  313-325.  Berlin,  April  4,  iyi6. 

The  writer's  previous  experiments  (2),  in  relation  to  osmotic  concen- 
tration of  the  blood,  milk  and  bile  in  the  cow,  have  shown  that  the  value  of 
the  three  concentrations  is  the  same,  even  if  the  osmotic  concentration  of 
the  blood  is  artificially  modified.  These  experiments,  however,  having  all 
been  made  with  healthy  animals,  the  concentration  in  sick  animals  still 
remained  to  be  studied. 

It  has  been  ascertained  that  in  man  certain  diseases,  chiefly  those  of 
the  heart  and  kidneys,  produce  a  great  increase  of  osmotic  pressure  in  the 
blood,  owing  to  derangements  of  metabolism.  Doctors  therefore  ascertain 
the  freezing  point  of  the  blood  of  their  patient  when  the}^  wish  to  find  out 
whether  one  of  the  kidneys  or  both  are  diseased. 

The  wiiter  used  this  method  for  studj'ing  the  osmotic  concentration 
of  the  blood  in  8  cows  suffering  from  :  toxemia,  constipation,  chronic  peri- 
tonitis with  acute  anteritis,  pyelonephritis,  loss  of  blood  through  perforation 
of  the  rectum,  tuberculosis  (2  cases),  fracture  of  the  ileum.  With  this  object 
he  determined  the  freezing  point  of  the  blood,  the  milk,  and  in  some  cases  the 
bile.  The  investigations  showed  that  the  freezing  point  of  the  blood  and 
milk  are  not  modified  by  the  disease.  In  one  case  onlj^  the  osmotic  pressure 
of  the  blood  was  increased  owing  to  auto-intoxication,  but  the  osmotic  press- 
ure of  the  milk  had  undergone  a  corresponding  increase.  The  Author  men- 
tions in  this  connection  an  experiment  made  b^'^Pi.iESTERS  on  a  cow  suffering 
from  anthrax  (splenic  fever),  which  gave  a  similar  result. 

In  spite  of  the  small  number  of  cases  observed,  it  is  believed  that 
the  diseased  condition  can  only  increase  and  never  reduce  the  depression  of 
the  freezing  point  of  the  blood  of  the  cow.     In  most  cases  the  disease  will  not 


(i)  The  question  dealt  with  here  is,  as  it  were,  the  crux  of  the  problem  of  immunity,  not 
only  in  respect  to  foot-and-mouth  disease,  but  also  to  other  infectious  diseases  \\ith  filterable 
virus  located  in  the  blood.  Thus,  for  instance,  in  cow-pox  just  as  in  foot-and-mouth  disease, 
by  passage  through  hN'persensitive  animals,  a  virus  of  special  infective  activity  to  the  blood 
can  be  produced.  In  that  case  cutaneous  inoculation  of  the  blood  or  its  components  separa- 
tely produces  the  characteristic  pustules  even  in  man.  By  using  this  intensified  virus  a  wide- 
spread eruption  is  easily  caused  in  man  (4  cases  out  of  12  inoculated),  but  the  virulence  may 
be  reduced  if  the  blood  is  kept  on  glass  for  a  given  period,  in  the  presence  of  oxygen. 

In  comparative  studies  of  cow-pox  and  foot-and-mouth  disease,  the  writer  found  that  the 
two  viruses  behave  sinrilarly  as  regards  local  and  general  immunit\'.  In  some  cattle  which 
had  been  inocuUited  with  positi\-e  results  more  than  7  years  since,  he  observed  that  the  immunity 
persisted  as  regards  cutaneous  inoculation  or  quite  temporary  reactions  jilone  were  produced, 
while  when  inoculated  on  the  mucous  membrane  (tongue)  characteristic  pustules  were  obtained 
but  then  the  virus  did  not  pass  into  the  blood.  If,  on  the  other  hand,  young  animals  are  used 
which  have  never  been  infected  (preferably  meadow-fed, as  then  less  liable  to  contagion  through 
human  vaccination),  whatever  the  channel  of  entrance,  the  virus  passes  into  the  blood  and  con- 
tinues present  there  during  the  febrile  period . 

(2)  See  B.  1915,  No.  1314. 
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exercise  an}-  influence  on  the  absolute  freezing  point  of  the  blood  and  the 
milk.  For  practical  milk  testing  this  fact  is  very  important,  as  the  lowering 
of  the  freezing  point  of  milk  is  often  justified  on  the  ground  that  it  comes 
from  a  diseased  cow. 

The  osmotic  pressure  of  the  milk,  and  in  some  cases  of  the  blood,  w^as 
also  studied  in  several  cows  with  a  diseased  udder.  Most  of  the  animals 
had  streptococcal  mastitis,  the  mastitis  being  of  a  tuberculotis  nature  in 
2  cases  only.  Experiment  proved  that  the  milk  was  of  very  abnormal 
composition.  The  diseased  teats  regularly  gave  an  abnormal  milk  quite 
different  from  the  normal. 

The  lactose  had  generally  disappeared,  and  the  content  of  ash  and  chlorine 
corresponded  to  that  of  the  blood  serum.  In  spite  of  all  these  anomalies, 
however,  the  freezing  point  of  the  milk  was  always  normal,  except  in  one 
case  where  the  animal  was  very  ill  owing  to  auto-intoxication.  The  blood 
of  the  cows  yielding  this  milk  had  a  lower  freezing  point  than  that  of  the 
blood  of  healthy  animals,  but  it  corresponded  exactly  to  that  of  the  milk. 
These  experiments  therefore  show  that  the  worst  forms  of  mastitis  cannot 
affect  the  osmotic  concentration  of  the  blood  and  milk  in  cows. 

The  fact  that  as  the  mastitis  develops  the  composition  of  the  milk 
resembles  that  of  the  blood  serum  more  and  more,  has  been  explained  by 
the  hypothesis  that  the  process  of  secretion  is  gradually  replaced  by  one 
of  filtration.  It  is  a  point  in  favour  of  this  view  that  the  freezing  point 
is  not  modified  by  the  disease,  because  the  filtered  product  (milk)  has  the 
same  freezing  point  as  the  blood  of  the  same  cow. 

From  the  fact  that  mastitis  does  not  modify  the  equilibriiim  between 
the  osmotic  concentration  of  the  blood  and  that  of  the  milk,  it  is  inferred 
that  milk  from  the  diseasesd  teats  must  have  the  same  freezing  point  as 
from    the  health}^  ones.     Experiment  proved  the  correctness  of  this  view. 

By  another  series  of  experiments  it  was  demonstrated  that  in  cases 
of  mastitis  the  depression  of  the  freezing  point  of  milk  remains  unaltered  so 
long  as  the  disease  is  not  followed  by  general  intoxication  increasing  the 
osmotic  concentration  of  the  blood.  This  seems  to  contradict  the  results 
obtained  by  the  other  investigators.  The  writer  believes  that  the 
depressions  observed  b}''  several  investigators  in  the  milk  from  a  diseased 
teat  was  due  to  detritus,  etc,  mixed  with  the  milk  in  question. 

The  cream  has  the  same  freezing  point  as  the  corresponding  skim  milk. 

The  depressionof  the  freezing  point,  both  in  milk  from  healthy  and  from 
diseased  udders,  is  never  less  than  0.53  C. 

770  -  Grain  Screenings  and  Results  of  Feeding  Experiments  in  Canada.  —  Dymond  j .  r.  feeds 

Archibald  Iv  S.,  and  Ivldorf  1'.  C,  in  Ddminnni  oi  Cmuidu,  Drpdiiment  of  Ai^riculture,         and  feeding 
14  PP-  ''^  tahk-s.  Ottawa,  1915. 

Cereal  growing  has  rapidly  increased  during  the  past  few  j^ears  in  the 
prairie  region  of  Canada.  As  a  result  of  the  system  of  continuous  culti- 
vation, the  crops  contain  a  noteworthy  proportion  of  foreign  .seed.  In  the 
year  ended  31st  August  1913,  the  Inspection  Service  of  the  Cereals  Commis- 
sion of  the  Department  of  Commerce  recorded  the  presence  at  the  central 
silos  of  more  than  100  000  tons  of  screenings  of  wheat,  oats,  barley7and  lin- 
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seed.  It  is  calculated  that  the  costs  of  carriage  of  this  material  from  the 
fields  to  the  silos  amounts  to  650  000  dollars.  It  contains  empty  or  broken 
seeds  of  wheat,  oats,  barley  and  flax,  with  variable  proportions  of  a  large 
number  of  weed  seeds.  The  greater  part  is  exported  to  the  United  vStates, 
where  it  is  screened  once  more  for  the  production  of  different  cattle  feeds. 

Owing  to  the  extreme  smallness  of  the  seeds  of  certain  weeds,  and  the 
hardness  of  some  others,  the}'  cannot  be  crushed  by  the  ordinary  grinding 
machinery.  .Special  plant  is  required,  which  is  expensive  in  cost  and  oper- 
ation, for  the  purpose  of  thoroughly  grinding  all  impurities.  If  screened 
again  through  a  zinc  screen  with  meshes  of  1.8  mm  so  as  to  separate  the  very 
smallest  weed  seeds,  which  are  called  black  screenings,  crushing  can  very 
well  be  carried  out  with  ordinary  grinding  machines,  if  the  screening  and 
crushing  are  carefully  done.  This  gets  rid  of  about  40  °o  "f  the  ordinary' 
screenings. 

It  must  be  remembered  that  feeds  manufactured  with  screenings  not 
properly  cleaned  may  contain  thousands  of  live  w^eed  seeds  per  pound .  Feeds 
of  this  kind  should  not  be  given  to  cattle,  as  this  might  promote  the 
spread  of  weeds  to  the  extent  of  causing  thousands  of  dollars  worth  of 
damage. 

The  feeding  experiments  carried  out  with  cows  in  milk,  pigs,  lambs  and 
chickens,  showed  that  the  blank  screenings  are  valueless  as  a  food  and  are 
also  exf  :;nsive  owing  to  the  adulteration  which  the}''  cause.  When  mixed  in 
considerable  proportions  with  another  food  they  render  it  distasteful  to  all 
livestock.  Although  by  adding  molasses  to  crushed  screenings  containing 
their  share  of  black  screenings  the  food  is  rendered  appetising,  it  is  not  eco- 
nomical. In  short,  the  cheapest  way  of  rendering  screenings  palatable  is 
to  remove  the  black  seeds. 

The  screenings,  with  their  black  part  eliminated,  may  be  given  without 
restriction  to  horses,  cattle,  sheep  or  pigs.  It  is  preferable,  however,  that 
they  should  not  form  more  than  50  to  60  %  of  the  total  grain  ration.  Buck- 
wheat screenings  are  particularly  suited  as  food  for  poultry,  but  it  seems 
dangerous  to  give  the  latter  linseed  screenings. 

As  the  makers  of  threshing  machines  all  claim  that  their  machines  are, 
or  can  be,  fitted  with  screens  which  are  able  to  separate  a  large  portion  of 
the  waste  in  threshing,  the  Authors  are  of  opinion  that,  if  greater  care  were 
taken  in  separating  the  grain  during  threshing,  it  would  not  only  save  the 
cost  of  transport  of  the  impurities,  but  the  farmer  woiild  in  this  way  be  pro- 
vided on  the  spot  with  a  very  useful  feed  which  he  couM  employ  direct  on 
his  farm  or  sell  to  breeders.  It  should,  however,  b^  pointed  out  that  weeds 
cause  enormous  losses  to  farmers  every  year,  so  much  so  that  though  it  is 
desirable  that  everything  of  value  as  a  food,  such  as  screenings,  should  be 
turned  to  account,  it  would  be  preferable  to  burn  them  rather  than  use  them 
in  a  way  which  might  help  the  growth  of  weeds. 

To  sum  up,  fnmi  the  practical  point  of  view,  the  black  screenings  mu-st 
be  separated  from  the  others  and  burnt,  as  they  only  reduce  the  nutritive 
value  of  the  other  screenings  comprising  bigger  seeds.  They  also  form  a 
danger  with  regard  to  the  spread  of  weeds.     They  have  an  appreciable  fuel 
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value  :  they  chiefly  represent  seeds  of  Cheiiopodium  alhum  L.  and   Cruci- 
ferae  rich  in  oil,  which  it  might  be  profitable  to  burn  after  mixing  with  coal. 


771  -  Spotted  Asses.  —  Jenks   Albert  Ernest,   in    The   Jounial  ni  Heredity,  Vol.  \'II, 
Xo    4,  pp.   i63-iri8,  2  figs.  Washington,  D.  C,  Ajiril  I'ud. 

W^'ild  specimens  of  domestic  breeds,  and  the  wild  species  most  nearly 
related  to  domestic  animals,  are  spotted  in  a  typical  or  specific  wa}',  but  it 
is  rare  for  these  markings  to  be  white.  On  the  other  hand,  domestic  and 
pet  animals  show  white  spots  in  almost  all  species.  This  white  spotting, 
however,  has  rarely  been  reported  up  to  the  present  for  the  Asiatic  elephant 
[Elc  pirns  indicus)  and  the  dromedary''  [Camclusdrnmcdarii(.s.)  The  writernever 
found  it  reported  of  the  donkey  in  the  literature  of  the  subject.  He  there- 
fore describes  some  cases  of  white  spots  on  a  grey  coat  or  black  on  a  white 
coat  which  he  observed  in  the  United  vStates  (Arizona)  and  in  Italy  (Naples 
and  environs).  It  should  be  noted  that  the  3  species  rarely  spotted  white, 
namely  the  elephant,  the  dromedary  and  the  ass,  have  been  much  less  sub- 
ject to  selective  breeding  than  the  majority-  of  the  other  domestic  species. 
They  exhibit  only  a  small  number  of  breeds.  This  confirms  the  idea  that 
hybridisation  by  selection  is  an  important  factor  in  the  formation  of  white 
spots  in  domestic  animals. 
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772  -  The  "  Miranda  "  Breed  of  Cattle  (Braganza,  Portugal).  —  Cruz  shepperd,  in  Re- 
vista  de  Medicina  Veterinaria,  14th  Year,  Xu.  168,  pp.  331-360.  Lisbon,  February  1916. 

The  special  environmental  conditions  of  the  place  of  origin  of  the  Por- 
tuguese "  Mirandes?  "  breed  of  cattle,  namely,  isolation  and  scarcity  of 
forage,  have  imparted  great  purity  to  it,  together  with  the  characteristic 
of  furnishing  particularly  fine  working  animals.  Together  with  the  ' '  Brava  ", 
"  Landaise",  "  Charolaise  "  and  "  Sicilian"  breeds,  it  forms  the  Iberian 
stock,  originating  from  Bos  pn'migciiius.  P'rom  it  there  have  been  derived 
b}'  progressive  adaptation  to  different  environments,  the  sub-races 
i)  "  Braganza"  ;  2)  "  Beira";  3)  "  Mirandes  estremenho  "  or  "  Ratinho 
serrano  "  which  form  almost  the  whole  of  the  cattle  stock  of  Estremadura  ; 
and  4)  "  Jarmelo  ",  a  breed  specially  noticeable  for  its  excellent  milk-pro- 
ducing capacity. 

By  improving  the  pasturage,  it  will  be  easy  to  make  the  "  Mirandes?  " 
breed  excellent  for  meat  and  milk  production,  in  addition  to  its  working 
powers.  Cattle  of  this  breed  are  now  being  exported  in  large  numbers 
to  vSpain,  where  they  are  fattened  for  slaughter.  Their  principal  character- 
istics are  :  straight  profile  of  head,  straight  medium  sized  horns,  neck  short 
and  thick,  chest  wide,  very  high  and  deep,  shoulders  muscular,  back  slightly 
arched,  rump  higher  than  the  withers,  paunch  regular,  hips  projecting, 
low  insertion  of  tail,  limbs  long  bony,  often  badly  balanced,  coat  chestnut 
more  or  less  dark,  with  a  light  yellow  strip  along  the  line  of  the  back,  from 
the  withers  to  the  base  of  the  tail  and  darker  in  the  bull  than  in  the  cow. 
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773  -  Feeding  Cows  with  the  Subcutaneous  Matter  of  Skins  intended  for  Tanning; 

Experiments   in   Germany  (i).   —  Gerlach,    iu    Deutsche   Lamhuuischaftliche  I'rcsse, 
43rd  Year,  No.  26,  p.  229.  Berlin,  March  2Q,  iyi(). 

For  his  feeding  experiments  the  Author  used  a  subcutaneous  material 
("  Leimleder  ",  ghie  leather  i.  e.  leather  cuttings  containing  gelatinous  mat- 
ter), at  present  sold  in  Germany  under  the  inappropriate  name  of  "  Baden 
meat  meal"  and  containing,  according  to  the  analysis  made  by  him: 
14.72  %  of  water,  55.77  %  of  crude  protein,  12.35  %  <^f  fat,  10.06  %  of 
mineral  matter.  The  crude  protein  is  a  mixture  of  albuminoids  (chiefl}- 
collagen),  pure  proteins  and  amides,  being  substances  soluble  in  the  gastric 
juices  of  animals. 

As  test  animals  there  were  used  9  milch  cows  between  the  2nd  and  3rd 
month  of  the  lactation  period.  The^^  were  given  as  basal  ration  per  1000 
kilograms  live  weight  per  day;  5  kg.  chopped  forage,  4  kg.  hay,  20  kg.  beetroot 
leaf  silage,  15  kg.  mangolds,  20  kg.  potatoes,  1.5  kg.  wheat  bran,  i  kg.  of  lu- 
pins with  the  bitter  taste  removed.  The  starch  value  was  10.3  kg  ;  the 
quantity  of  pure  digestible  protein  was  i.i  kg.  As  cows  which  have 
just  calved  must  usually  receive  1.6  to  1.9  kg  of  pure  digestible  protein  and 
a  starch  value  of  9.8  to  11. 2  kg,  the  basal  ration  lacked  45  to  73  %  of  the 
first  element,  while  the  starch  value  was  fairly  large.  To  make  up  the  de- 
ficiency there  was  added  to  the  basal  ration,  for  one  group  3  kg.  of  linseed 
cake  and  for  the  other  1.5  kg.  of  glue  leather.  The  animals  at  once  took  to 
the  latter. 

The  experiment,  which  was  begun  on  the  20th  January,  was  intended 
to  continue  until  the  28th  February.  During  that  time  the  milk  secretion 
w^as  10  %  less  in  the  glue  leather  group,  but  the  milk  was  a  little  richer  in 
fat. 

The  difference  between  the  production  of  the  two  groups  being  small, 
the  experiment  was  continued  until  the  23rd  March.  The  group  which  at 
first  received  glue  leather  was  then  given  linseed  oil  cake,  and  vice-versa. 
During  this  second  period,  the  cows  receiving  glue  leather  gave  somewhat 
more  abundant  and  more  fatty  milk  :  this  increase  in  the  percentage  of 
fat  was  also  observed  in  the  first  period. 

Assuming  that  the  linseed  cake  caused  the  production  of  kkj  parts 
of  milk  and  100  parts  of  fat,  the  glue  leather  produced  98  and  102  parts 
respectively. 

^.     In  conclusion,  glue  leather  is  recommended  as  a  good  concentrate  for 
cows  in  milk. 

774  -  Skim  Milk  with  an  Addition  of  Sweetened  Flour  for  Rearing  Sucking  Calves.   - 

Edin  Harold  in  Kungl.    Landtbruks-Akademiens    Handlingar,  och  Tidskrift.  Year  I\', 

Xos.  1-2,  pp.  83-120.  Stockholm  1916. 

In  Sweden,  i  700  000  calves  are  produced  annually  of  which  only  400  000 
are  reared,  the  others  going  to  the  butcher.  The  majority  are  sold  shortl)- 
after  birth,  when  the  meat  has  not  yet  "  set  "  and  the  price  is  always  low, 
not  exceeding  19s.  7d.  per  c^vt.  live  weight. 

(i)  In  connection  with  the  use  of  this  substance  in  pigleeding.  see  B.  i<)i5,  Xo.  1064.  [Ed.) 
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During  the  period  1912-1914,  a  series  of  experiments  were  carried  out 
at  Knistad,  in  order  to  ascertain  whether  skim  milk  with  sugared  flour  add- 
ed to  it  can  suitabty  replace  full  cream  milk,  so  as  to  rear  the  calves  with 
advantage  until,  in  consequence  of  the  improved  quality  of  the  meat  and 
increased  w^eight,  they  are  better  suited  for  the  market.  The  food  mixture 
is  pre-oared  as  follows  : 

To  22  lb.  of  oat  flour,  mixed  with  wheat,  rye  or  maize  flour  there  is  add- 
ed 3.3  galls,  of  skim  milk  and  3.3  galls,  of  water.  The  whole  is  heated  and 
when  it  begins  to  boil,  the  pan  is  taken  oft"  the  fire  and  the  contents  allowed 
to  cool  to  600  C,  after  which  very  fine  powdered  sugar  is  added  in  the  pro- 
portion of  Vio  of  t^^  ^^^^  (i"  t^^s  ^^^^  2.2  lbs.)  mixing  thoroughly  until  the 
mass,  which  becomes  thinner,  is  uniformly  sweetened.  Finally,  4.4  galls  of 
skim  milk  are  added. 

During  the  experiments  results  clearl}-  positive  in  character  were  ob- 
tained : 

i)  vSkim  milk  with  sugared  flour  added  can  take  the  place  partly,  and 
subsequently  entirely,  of  full  cream  milk,  without  any  disadvantage  to 
the  normal  gro^^1;h  of  the  calf,  the  quality  of  the  meat  alone  becoming 
slightly  inferior. 

2)  The  best  results  are  obtained  by  mixing  the  flour  with  skim  milk 
in  the  proportion  of  one  lb.  to  2  gallons  of  milk ;  greater  concentration  pro- 
duces digestive  trouble 

3)  How  far  it  is  desirable  to  prolong  this  form  of  artificial  feeding 
is  a  matter  which  of  course  varies  from  place  to  place  according  to  the  price 
of  meat  and  the  cost  of  the  feed  substances  used. 

Other  experiments  carried  out  at  Biarka-vSaby  (Alberga)  and  at  Ged- 
deholm  confirm  the  results  already  obtained  at  Knistad. 

775  -  Experiments  to  ascertain  whether  the  Ability  to  produce  Milk-fat  is  transmitted 

by  the  Dam  or  the  Sire.  —  woodward   T.  E.,  in   Hoard's  Dairyman,  Vol.  IvI,  No.  4, 
]>.  146.  Fort  Atkinson,  Wise,  February  18,  igiG. 

In  carrying  out  the  investigations  to  solve  the  above  problem,  the  Ad- 
vanced Registry  of  the  American  Guernsey  Cattle  Club  was  utilised. 

The  plan  was  to  take  the  bulls  having  Advanced  Registry  daughters 
and  pick  out  those  daughters  which  had  different  Advanced  Registry  dams. 
If  then  a  dift'erence  was  found  between  the  daughters  it  onust  be  attribut- 
able to  the  dams,  since  the  sire  would  remain  the  same  in  each  case.  WTien 
two  daughters  were  foimd  by  the  same  bull,  the  higher  and  the  lower  pro- 
ducer were  compared,  ^^^len  three  daughters  were  found,  the  highest  and 
lowest  were  compared  and  the  third  discarded  ;  and  w^hen  four  were  found 
two  comparisons  were  made  possible.  In  every  case  an  even  number  of 
daughters  w-as  used,  except  w'hen  two  or  more  had  the  same  dam,  in  which 
event  the  records  of  all  out  of  the  same  dam  were  averaged  and  treated  as 
only  one  animal. 

A  total  of  384  daughters  having  tested  dams  was  found,  which  allowed 
of  192  comparisons.  In  no  cases  out  of  192  (57-3%)  the  high  producing  daugh- 
ters were  from  dams  with  the  higher  records.  The  average  fat  production 
was  as  follows  :  ' 
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Pounds 


192  low  producing  daughters 435. S8 

192  high    producing    daughters 548.10 

Dams    of  low  producing  daughters 473.50 

Dams    of    high  producing  daughters 500.37 

The  influence  of  the  dam  on  fat-production  is  evident.  Compiling 
the  data  in  another  way,  we  have  : 

Pounds 

192  low  producing  dams 428.07 

192  high  producing  dams 546.22 

Daughters  of  low  producing  dams 482.86 

Daughters  of  high   prodvicing    dams 500.61 

While  there  is  a  difference  of  ii8  pounds  of  fat  between  the  high  and 
low  producing  dams,  there  is  a  difference  of  only  i8  povtnds  between  the 
daughters.  This  indicates  that  the  sire  also  has  something  to  do  with  the 
inheritance  of  dairy  quality. 

By  dividing  the  dams  into  two  groups,  regardless  of  the  bull  to  which 
they  were  bred,  placing  in  one  group  all  cows  producing  500  lbs.  or  more  and 
in  the  other  all  producing  under  500  pounds,  we  have  the  following  : 

Xumber  of  danis  jaroducing  50(1  poiuids  or  more 132 

N'umber  of  dams  jjroducing  less  than  300  jjounds 252 

Lbs.  fat 

Average  of  high   producing   dams 599-05 

Average  of  low  producing  dams 428.53 

Average  of  daughters  of  high  producing  dams 532.87 

Average  of  daughters  of  low  jiroducing  dams 470.18 

All  the  methods  of  comparison  strongh^  indicate  that  fat-producing 
ability  is  inherited  from  the  dam  as  well  as  from  the  sire,  and  that  the  prac- 
tice of  retaining  heifer  calves  from  the  best  cows  for  replenishing  and  buid- 
ing  up  the  herd  is  sound.  The  fact,  sometimes  observed,  that  with 
poorer  quality  cows  and  selected  bulls  high  producing  daughters  have  been 
obtained,  must  be  chiefly-  considered  as  an  exception  which  should  not  be 
made  the  basis  in  the  selection  of  dairy  cows  for  increased  milk  prodtiction. 

77<j  -  List  of  Champion  Cows  of  tlie  5  Principal  Dairy  Breeds  of  the  United  States 

in  1915.  —  Hoard's  Dairyman.  \'ol.  II,  Xo.  4,  p.  143.   I'ort  .\tkinson,  Wise,  I'ebruary 

I  8,    191 6. 

On  the  1st  January  1916  the  cows  in  each  breed  yielding  the  highest 
semi-official  yearly  records  in  the  United  States,  as  communicated  by  the 
Secretariates  of  the  several  breeding  associations,  were  as  follows  : 
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5  yearn 


,4  ^4 

to 

-^  to 

4 

3V2 

to 

3  to 

3 

2  i-> 

to 

2  to 

2 

Ayrshire. 

Class  Name 

old  aiul  over   Garclaugh  May  Mischief    .    .    - 
L/ily  of  Willowmoor 

3  years  INIiss   Nox  3d 

V.>    years  Agnes  Wallace  of  Majde  Grove 

4  years  Elizabeth   of  Juneau 

The  Abbess   of  Torr 

14    j'cars  Ethel  of  South    Farm     .... 

3    years  Henderson's  Daily  Gem     .    .    . 

i/i    years         Jean  Armour  3d      


Fat 


lbs. 

lbs. 

25,329 

894.30 

22,396 

955.56 

15,015 

576.94 

17.637 

821.45 

15,122 

536.15 

14,582 

640.72 

15,056 

589.20 

17,974 

738.82 

14,487 

599-91 

Brown  Swiss. 

Class  Name 

Mature  College  Bravura  2nd 

Five-j'^ear-old  Rosalind  B 

Five-year-old  Ethel  B 

Four-year-old  Merry  of  Allynhursl 

Three- year- old  Himdr}- 

Three- j-ear-old  Ha   B 

Two-year-old  Elsie  of  I^ake  View 


lbs. 

*       lbs. 

19,461 

798.16 

16,804 

727.64 

17,343 

710.99 

14,371  • 

578.87 

14,087 

574-52 

15,603 

548.92 

13,149 

486.91 

5 

ye; 

4 

1., 

4 

to 

3 

1  i, 

3 

to 

2 

I2 

2 

to 

2 

tf> 

Guernsey. 

Class  Name 

irs  old  and  over  Mume  Cowan 

to  5    years  Dairymaid  of  Pinehurst.    .    . 

4  Yi    years  Azucena's  Price  2d      .... 

to  4    years  Dollj"  Dimple 

3  ^2    years  Johanna  Chene 

to   3    years  Ivangwater  Hope 

2  14    years  Cherry  of  Edgewattr  .... 

2  '2    years  Marshall's  I^ady  Dudlev     .    . 


Fat 


lbs. 

lbs. 

24,008 

1098.18 

17,285 

910.67 

16,204 

855.70 

1 8,459 

906.89 

16,187 

863.36 

15,079 

773-59 

13,454 

732.97 

14,814 

606.46 

Ho! stein-  Fries  'a  n . 

Class  Name 

5  years  old  and  o\er   Duchess  Skylark  ( )rmsby  .... 

5  years  old  and  over  Tilly  Alcartra 

4  ^2  to  5    years  lyUcile  Jolie  Pontiae 

4  ^2  to  5    years  Irma  Gilt  Edge  Queen  2d     ... 

4  to  4^2    years  Dais}-  Grace  De  Kol      

4  to  4  1.,    years  Queen  of  the  Hengervelds     .    .    . 

3  ^2  to  4    years  Duchess  Hengerveld  Komdyke 

3  I2  to  4    years  Friend  Ivcho  Elnora 

3  to  3  1/2    years  Findeme  Holingen  Fayiie     .    .    . 

2  Vz  to  3    years  K.  P.  Manor    Kate 

2  to  2  14    years  Findeme  Mutual  Fayne 

2  to  2  14    years  Elmside  Xudine  Segis  Johanna    . 

Under  2   yi.ars  Wooderest    Colantha   Pietje    .    .    . 


Milk 


Fat 


lbs. 

lbs. 

27,761.7 

1205.00 

30,451.4 

951-23 

23,830.2 

938.52 

26,745.3 

75  8. 88 

21,718.3 

962-80 

23,788.1 

702.46 

22,897.0 

903. 38 

23,148.6 

732.70 

24.612.8 

1 1 16.05 

22,106.4 

818.73 

22,150.4 

960.51 

22.802.3 

706.40 

20,85c,.  7 

639.62 
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Jersey. 

Milk  i*at 

Class  Name  —  — 

—  —  lbs.  lbs. 

5  years  old  and  over  Soiihit-   igih  of  Hood  I'ariii '^7, 557-7  90I-t 

5  years  old  and  over  Passport 19,6()4.8  t*39-J 

4^2  f^o  3    years  Olympia's  Fern 16,147.8  937. & 

4  '•o  4  /2    years  I,ass  64lh  of  Hood  Farm 13,44.1.6  817.8 

4  to  4  14    years  Flying  Fox's  Maid 14,315.6  785.9 

3  ^'2  to  4   years  I,ass  66lh  of  Hood  Farm 1 7,793-8  910.6 

3  to  3  14    years  I^ass  74tli  of  Hood  Farm 13,713.9  747-6 

3  to  3  ^2    years  Luckj'  Farce 14,184.8  70S. 5 

2  Vz  to  3    years  lead's  lyady  Riolress  Irene 12,307.8  660.8 

2  to  2  Vi    years  Pearly's  Exile  of  Si.  lyambert 12,345.5  816. i 

2  to  2  %    years  I,ass  66th  of  Hood  Farm 14,513.1  720.5 

Under  2  years  Iviickj-  Farce 14,260  635.8 

777  -  The  Guernsey  Breed  of  Cattle  in  Italy.  —  b.-vrtolucci  a.,  in  Uindusiria  latHera  e  zno- 

tecnica,  XlVth  Year,  No.  5,  pp.  68-69    No.  8,  pp.  117-119 ;  7  fig.  Reggie  d'Emilia,  March 
ist  and  April  15,  igi6. 

One  cf  the  first  attempts  at  introduction  and  acclimatisation  of  the 
Guernsey  breed  in  Italy  was  made  by  Count  Senni  at  Grottaf  errata,  province 
of  Rome,  on  a  farm  rich  in  forage  and  possessing  byres  containing  all  up  to 
date  improvements.  The  imported  specimens,  male  and  female,  as  well 
as  the  pure  products,  have  retained  all  the  original  characteristics,  as  well 
as  capacity  for  milk  production,  the  organoleptic  characters,  and  the  com- 
position of  the  milk  and  butter.  The  pure  progeny  have  been  selected  and 
crossed  with  cows  of  the  Lombard,  Brown  Swiss  and  Dutch  type.  It  has 
thus  been  possible  to  prove  the  preponderant  character  of  the  Guernsey 
bull  in  transmission  by  inheritance.  In  all  the  cases,  the  milk  production, 
of  the  females  obtained  from  these  crosses  was  larger  and  better  than  that 
of  their  dams. 

778  -  Experiments  in  Pig  Feeding  with  Potato  Peel.  —  zltntz  and  vox  der  heide,  in 

Deutsche  landwirtschaftliche  Presse,  43rd  Year,  No.  31,  p.  276.  Berlin,  April  15,  igi6. 

The  Authors  carried  out  2  experiments  at  the  Ph^'siological  Institute 
of  the  University  of  Berlin  in  feeding  pigs  with  potato  peel  in  the  form  of 
Berlin  kitchen  recuse. 

In  the  first  experiment,  this  peel,  well  dried,  thencoarseh  ground,  was 
administered  with  a  basal  ration  to  3  pigs.  It  was  found  that  pigs  of  a 
weight  of  66  to  88  lbs  can  easily  take  i.i  lbs.  of  dried  peel  per  day  per  head. 

A  second  experiment,  in  which  I  pig  received  i.i  lbs.  of  potato  peel  and 
0.22  lbs.  of  desiccated  full  cream  milk  per  day,  and  was  put  into  a  respiration 
chamber,  showed  that  the  crude  cellulose  of  the  peel  is  much  less  diges- 
tible than  that  cf  the  whole  potato,  which  is  quite  intelligible.  This  matters 
little,  however,  because  the  content  of  crude  cellulose  is  small  relatively  to 
the  other  nutritive  elements,  and  the  content  of  non-nitrogenous  extract 
is  almost  equal  to  that  of  whole  dried  potatoes.  The  crude  protein  is  difii- 
citlt  to  digest,  but  the  figures  of  digestibility  are  not  much  below  those  found 
by  Keli<nER  for  dried  potatoes. 
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In  conclusion,  the  food  value  of  the  peel  equals  80.6  '^o  o^  the  potato 
substance.  The  disadvantage  of  the  peel  is  that  the  animal  will  not  take  it 
in  large  quantities  for  a  sufficiently  long  period,  the  result  being  that  few  pro- 
teins are  formed  in  their  bodies. 

779  -  Experiments  in  Feeding  Pigs  with  Straw  Meal  and  Straw  rendered  Soluble  by 

Caustic    Soda.  —  SchxeidewtnT),  in    LandwuischaftUrlu'    Wochcnschrif!    fitr  die    Provinz 
Sachscn,  iSth  Year,  No.  7,  pp.  57-59.  Halle  a.  S.  Febniar>  12,  1996. 

The  straw  made  soluble  by  a  solution  of  caustic  soda  used  in  this  ex- 
periment, first  manufactured  in  Germany  by  Oexislinx  and  sold  under  the 
name  of  "  Zellulosef utter  "  (cellulose  forage),  generally  contains  65  %  of 
pure  ligneous  substance,  20  %  of  dried  potato,  and  15  %  of  molasses. 
The  straw  meal,  finely  ground  erst  12  s.  per  cwt.  The  two  forages  were 
compared  with  sliced  potatoes. 

The  test  animals  were  12  growing  pigs  divided  into  .4  equal  groups, 
each  fed  as  follows  : 

I  Crushu'd  barle\',  first  :..-  lbs.  ;  afterwards  3.3  lbs. 

Group  I  Boiled  potatoes  19.8  lbs. 

/  Fish  meal,  1.5  lbs. 

\  Crushed  barley,  first  2.2  lbs.  ;  afterwards  4.4.  lbs. 

/  Sliced  potatoes,  6.6.  lbs. 

\  Crushed  barlej%  first  2.2  lbs;  afterwards  4.4.  lbs. 

/  Cellulose  forage,  6.6.  lbs. 

\  Crushed  barlev,  first  2.2.  lbs;  afterwards  4.4  lbs. 
'''""f"  ^^'     I  Straw  meal,  6.6  lbs. 

The  supplementary  forage  was  properly  mixed  with  basal  forage. 

The  experiment  proper,  which  was  preceded  by  a  preparatory  period, 
lasted  61  days  and  took  a  normal  course.  During  this  period  it  was  observed 
that  the  pigs  of  Group  IV  (receiving  straw  meal)  did  not  take  to  their  ra- 
tion willingly.  On  completion  of  the  experiment,  these  animals  were  found 
to  be  more  poorly  constituted. 

The  following  was  the  daily  increase  of  weight  per  animal  in  the  differ- 
ent groups  : 

Group  I  {without  supplementarj-  forage) 0.86  lb. 

Group  II  (with  sliced  potatoes) i.i       " 

Group  III  (with  cellulose  forage) c.yo     " 

Group  IV  (with  straw  meal) 0.44     " 

The  Writer  concludes  that  the  productive  value  of  cellulose  forage  is 
equal  to  about  50  "o  of  the  value  cf  sliced  potatoes,  and  that  straw  meal  is 
valueless  as  food  for  pigs. 

780  -  Value  of  Lucerne  and  other  Green  Forage  in  Pig  Feeding.  —  mls  staxssox  in 

Kun<'l.  Landtbruks- Akademiens  Standlin<j,ar  nch  Tidskriit,  Year  XI,V,  Nos.  1-2   pp.  30-56. 
Stockholm,  191 6. 

Researches  were  conducted  at  the  Central  Livestock  Breeding  Station 
at  Stockholm  with  the  object  cf  ascertaining  to  what  extent  green  forage 
can  be  used  in  feechng  young  pigs.     The  animals  experimented  on  were 
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subdivided  into  two  groups  ;  (A)  Control  group  with  rations  of  inilk  serum, 
skim  milk  and  barley  ;  (B)  Test  group  in  which  the  serum,  m.ilk  or  barley 
are  in  part  or  in  different  proportions  replaced  by  lucerne,  vetches  or  green 
clover.     The  results  may  be  summed  up  as  follows  : 

i)  Green  forage  may  form  part  of  the  daily  ration  to  the  extent  of 
10  %  of  the  total  weight  without  the  gro\\1h  of  the  animals  suffering  in 
anv  way. 

The  nutritive  value  of  fresh  hay  depends  on  the  weather  and  is  gener- 
ally higher  in  summer  than  in  winter  crops. 

2)  Lucerne  and  clover  have  nearly  the  same  value,  so  thst  2.2  lbs.  of 
barley  may  be  replacd  by  15.4  to  16.5  lbs.  of  lucerne  or  clover.  Vetches, 
owing  to  the  lower  percentage  of  dry  substance,  are  much  below  the  other 
two  pulses  ;  19.8  to  22  lbs.  of  vetches  correspond  to  2.2  lbs.  of  barley. 

3)  Steeping  and  cooking  the  forage  have  no  marked  influence  on 
the  daily  growth  of  the  animals,  as  appears  from  the  following  table  : 

With  fresh  forage  ^^■ith  wet  forage         With  cooked  forage 

IvUcerne 1.040  lbs  1.058  lbs  —    lb? 

Vetches c.968                     '       c.805  0.004 

"         o.<)68  i.o6g  — 

Clover 1.273  1.284  I  •2/3 

" I.2C5  1. 157  — 

Average  of  5  experiments.  o.rqi  ij:Ci=,  — 

,,            ,,   2            ,,  0.12:;  1.04=;  1.080 

Finally  it  w^s  remarked  that  the  dead  weight  is  greater  in  the  pigs 
of  the  test  group  partly  fed  with  green  forage. 

Percentage  of  loss  of  weight  iu  killiiit 

In  tlie  test  group      In  the  control  group 

IvUcenie-Seium 26.3  25.2 

!>        Skim  luilk 26.3  24.2 

»        Barley 27.7  25.7 

Vetches-Seum 23.8  21.8 

Clover-Serum 23.2  28.8 

»       I^ucerne 25.  s  23.7 

7S1  -  Experiments  on  the  Necessity  of  adding  Gravel  to  Poultry  Food.  —  BtJzAs  cy.,  in 

Baromfitenycxztuk  (Poultry  Keepers),  Year  XI,  Xo.  6,  pp.  68- 70    Bu(lai)est,  April  1916. 

In  order  to  ascertain  whether  there  is  any  advantage  in  adding  small 
gravel  to  the  food  of  fattening  chickens,  as  is  done  by  most  Hungarian 
poultrj^  preeders,  Mr.  A.  Zaitschek,  Chief  Royal  Chemist,  undertook  a 
series  of  experiments.  Their  object  was,  at  the  same  time,  to  gain  further 
knowledge  about  the  gizzard  of  graminiverous  birds,  and  ascertain  w^hether 
the  small  gravel  always  found  in  the  gizzard  of  poultry  is  an  indispensable 
mechanical  factor  in  digestion. 

The  tests  covered  3  groups  of  6  chickens,  kept  from  the  i..|.th  Septem- 
ber to  the  28th  November  on  a  diet  of  maize,  partly  whole,  partly  ground. 
While  group  II  was  given  carefully  screened  maize  free  from  all  gravel,  group  I 
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was  also  given  a  weighed  quantit}'  of  gravel,  in  portions  renewed  as  and  when 
the  birds  consumed  the  contents  of  their  trough,  so  that  during  the  entire 
experiment  each  chicken  of  group  I  swallowed  about  600  grams  of  gravel. 
The  weight  of  the  gravel  varied  from  0.14  to  0.24  gr.  per  grain  ;  the  width 
from  1.2  to  7  mm.  and  the  length  from  i  to  10.5  mm.  To  get  rid  of  soluble 
parts  the  gravel  was  first  scorched  in  a  flame,  then,  before  administration, 
was  boiled  in  dilute  hydrochloric  acid,  and  afterwards  in  water.  The 
average  daily  ration  given  per  individual  was  almost  equal  in  both 
groups:  in  group  I,  each  subject  consumed  73.4  gr.  of  maize,  and  in  group  II, 
72.4  g.  In  the  course  of  the  experiments  the  chickens  were  often  weighed 
{the  results  are  indicated  in  2  tables).  In  both  groups  there  were  birds  whose 
weight  increased  during  the  2  14  nionths  of  experiment,  and  others  whose 
weight  diminished.  The  latter  were  the  majority',  so  that  at  the  end  of  the 
experiment  the  weight  of  the  birds  of  the  ist  group  showed  a  reduction  of 
314  grams  (averaging  52.3  per  individual),  and  that  of  the  6  birds  of  group 
II  a  reduction  of  597  gr.  (99.5  gr.  average  per  individual). 

Allowing  for  the  daily  ration  of  group  II,  which  was  i  gram  less,  it 
may  be  concluded  from  the  above  results  that  the  2  groups  assimilated  their 
food  in  an  equal  degree,  so  that  from  the  point  of  view  of  grain  utilisation  it 
is  quite  immaterial  whether  it  is  administed  with  or  without  gravel.  In  the 
average  change  of  live  weight  there  was  a  very  small  difference  between 
the  2  groups,  and  it  was  concluded  that  the  live  weight  of  the  birds  fed 
with  maize  with  or  without  gravel  varied  uniformly. 

At  the  end  of  the  experiment,  the  gizzards  of  the  birds  of  each  of  the 
2  groups  were  examined,  and  gravel  was  found  which  was  carefully  clean- 
ed and  then  weighed.  The  gizzards  of  the  birds  of  group  I  contained  on 
the  average  13  grams  of  such  gravel,  while  in  those  of  group  II  there  was 
an  average  of  6  gr.  As  however  the  chickens  of  group  IT  received  no  gravel 
during  the  test,  it  is  evident  that  they  kept  it  in  the  gizzard  for  about  2  14 
months,  which  suggests  that  they  use  it  for  grinding  the  grain  swallowed, 
and  that  the  anatomical  construction  of  the  gizzard  is  .such  as  to  render  the 
expulsion  of  the  gravel  difficult.  (Re;aumur  had  already  recognised  the 
necessity  for  the  presence  of  gravel  in  the  gizzard  of  graminivorous  birds). 

The  2  757  grains  of  gravel  found  in  group  I  weighed  together  52.7  gr. 
(0.019  &^-  per  grain);  in  group  IT,  bbj  grains  weighed  together  29.5  gr.  (0.44 
gr.  per  grain),  which  shows  that  the  birds  of  group  II  kept  bigger  grains  of 
gravel.  There  were  also  differences  in  the  shape  of  the  gravel  ;  that  of 
group  II  was  rounder  and  smoother,  which  must  be  attributed  to  the  conti- 
nuous friction  in  the  gizzard.  Finally,  the  grains  of  gravel  weighing  13 
grams  found  in  group  I  prove  that  the  greater  part  of  the  gravel  was  eva- 
cuated with  the  excrement,  as  the  birds  of  this  group  had  still  received  60 
grams  of  gravel  on  the  average,  10  days  before  being  killed. 

It  follows  from  these  observations  that  gravel  may  be  dispensed  with 
during  the  short  period  of  fattening  of  chickens  (intensive  fattening  lasts 
15  days  at  most),  because  in  the  gizzard  of  poultry  there  is  always  the 
necessary  quantity  of  gravel  for  grinding  the  grain.  It  still  remains  to  be  as- 
certained, however,  whether  digestion  takes  place  perfectly  in  case  of  com- 
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plete  absence  of  gravel.  To  clear  up  this  question  it  would  be  necessary  to 
prevent  newly  hatched  chicks  from  swallowing  gravel.  The  fact  that  the 
hen  brings  gravel  to  the  chicks  with  the  very  first  food  containing  grain 
seems  to  confirm  the  opinion  that  gravel  is  indispensable  for  mechanical 
digestion. 

BEES  782  -  Cold  as  the  Cause  of  the  Death  of  Bees  in  a  Colony  Wintering  under  Good 

Conditions  (i).  —  Astor    a.,    in   L' Apiculture,  Year  60,    No.    3-4,    pp.    28-31.     I'aris, 
March-April    I'lib.  , 

In  all  hives,  even  these  wintering  under  good  conditions,  both  from 
the  point  of  view  of  population  and  food  supply,  ventilation,  etc.,  a  num- 
ber of  bees  ahv&3^s  die  during  winter  confinement.  This  number  varies 
according  to  the  size  of  the  colony,  the  number  of  old  bees  in  the  autumn, 
etc.,  ranging  usually  from  one  hundred  to  one  thousand  per  hive.  The 
writer  has  found  that  cold  is  the  cause  of  the  death  of  the  bees.  He  picked 
up  every  morning  the  bees  which  had  fallen  lifeless  on  the  floor  of  the  hive. 
These  apparentlj^  dead  bees,  which  if  left  alone  would  no  doubt  die  shortly, 
were  put  in  a  queen  bee  cage  made  of  metal  gauze,  and  gently  warmed.  The 
majority  of  them  were  restored  to  life  by  the  warming  only,  regaining  their 
full  vigour  and  liveliness. 

The  computation  of  the  bees  falling  lifeless  ever}^  day  and  those  restor- 
ed by  warming,  and  dead  bees  leads  to  the  following  conclusion.s  : 

The  number  of  lifeless  bees  taken  from  the  floor  of  the  hive  and  the  per- 
centage of  dead  bees  relativeh^  to  those  lifeless  in  appearance  is  larger  in 
proportion  as  the  temj^erature  is  lower,  and  vice-versa. 

At  least  80  %  of  the  bees  which  perish  during  the  winter  in  a  colony 
wintering  under  good  conditions  are  killed  by  cold. 

piscicuL-  783- A  New  Skin  Disease  in  Carp  in  Germany.  — plehn  m.,  in  Aiis.cmcinc  Fischerei- 

TURE  Zcituns;,  Year  1915,  Xo.  12,  pp.  179-180.  Munich,  191 5. 

A  description  is  given  of  a  skin  disease,  hitherto  unknown,  which  caused 
great  damage  in  1915  in  fish  ponds  in  Germany.  The  first  symptoms  are 
one  or  more  characteristic  dark  spots  on  the  skin,  which  gradually  spread  and 
finally  reach  the  size  of  a  5  shilling  piece.  The  colour  sometimes  disappears, 
but  mostly  a  hole  forms  in  the  middle  of  the  spot  ;  it  is  shallow,  being 
limited  to  the  subcutaneous  layer,  which  then  gives  it  a  fine  white  colour. 
The  white  hole  is  surrounded  by  a  darker  zone  which  graduall}'  grows 
fainter.  These  are  the  typical  sj^mptoms  of  the  disease. 

Cases  are  also  observed  in  which  the  subcutaneous  la}  er  is  attacked; 
it  comes  away  in  pieces  which  float  in  the  water.  Below  the  subcutaneous 
part  attacked,  a  hole  forms  in  the  flesh,  the  dark  colour  of  the  zone  loses  its 
intensity,  and  finally  a  characteristic  abscess  forms. 

The  diseased  skin  contains  enormous  quantities  of  bacteria,  and  it 
is  be^-ond  doubt  that  one  of  these  bacteria  is  the  pathogenic  agent  in  the 
disease.  It  was  however  impossible  to  find  the  presumed  pathogenic  agent, 
and  the  Writer  asks  all  fish  breeders  and  investigators  to  communicate  to 
him  in  detail  their  observations  on  the  disease. 

(i)  .See  B.  1915,  No.  209.  {Ed.) 
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The  disease  often  causes  the  death  of  the  fish,  but  cnh-  when  the  latter 
is  greatly  enfeebled.     In  some  cases  recovery  may  take  place. 

The  dead  fish  being  entirely  invaded  with  bacteria,  it  was  not 
possible  to  ascertain  where  the}'  enter. 

The  study  of  the  disease  is  being  continued. 
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7S4  -  Strecker's  Liquid-manure  Drill.  —  Strecker,  iu  Deutsche  Landwirtschaftliche  Presac, 
43rd  Year,  Xi>.  },},,  p.  z<j}  ;  Xu.  34.  !'■  3^4  +  Fig-  Berlin,  April  22  and  26,1916. 

A  series  of  definite  principles  have  been  devised  in  connection  with  the 
preparation,  storage  and  use  of  liquid  manure  but  up  to  the  present  there 
has  been  no  suitable  apparatus  for  putting  it  into  the  soil  in  accordance  with 
these  principles.  It  is  requisite  that  the  liquid  manure  should  not  leave  the 
distributing  cask  or  barrel  in  a  large  jet  which  comes  into  contact  with  the 
air  before  reaching  the  soil  ;  it  must  be  introduced  direct  into  the  soil,  and 
protected  against  air.  This  condition  is  complied  with  by  the  "  Jauche- 
drill "  (liquid  manure  drill)  of  Professor  Strecker,  of  which  the  appen- 
ded figure  represents  a  general  view. 

After  trying  all  sorts  of  contrivances,  the  inventor  at  last  satisfied  him- 
self that  the  best  method  of  preventing  access  of  air  consists  in  the  use  of 
steel  discs  [g]  similar  to  those  of  mechanical  seed  drills.  Small  pointed 
drill  shares,  with  guide  roller  and  adjusting  bar  gear,  precede  the  discs,  cutt- 
ing into  the  soil  .so  that  the  discs  can  afterwards  pass  in  the  purin  and  cover 
it  up  with  earth  at  once.  The  result  is  that  the  purin  flowing  in  a  big  jet 
into  the  "  Schartrichter  "  (funnelshare)  m  (fig.  2)  at  once  disappears  com- 
pletely in  the  soil  and  cannot  evaporate  in  the  air.  For  light  soils  a  share 
consisting  of  the  funnel  x  and  the  slide  y  (fig.  3)  is  sufiicient. 

The  inventor  adjusts  the  apparatus  according  to  the  quantity  of  li- 
quid manure  by  means  of  adjustment  rings  (fig.  4),  the  aperture  of  which 
is  made  to  correspond  with  the  opening  7  (fig.  5). 

To  enable  the  device  to  work  on  a  slope,  the  distributing  pipe  3  is  sus- 
pended pendulum- wise  to  the  chain  12,  and  therefore  always  remains 
horizontal. 

In  order  to  adapt  the  distributing  mechanism  to  different  crops  the 
method  is  the  same  as  with  a  seed  drill  :  the  lever-stirrups  e  on  the  lever- 
carrying  bar  d  are  moved  more  or  less  apart  according  to  the  space  be- 
tween the  row^s. 

The  liquid  manure  emerging  from  the  barrel  through  the  tap  i  flows 
through  a  flexible  tube  into  the  distribution  pipe  3,  from  which  it  passes  down 
through  the  socket  pipes  11  (figs.  2  and  3)  into  the  funnels  m  closing  with 
airtight  lids  n,  and  afterawrds  between  the  steel  discs,  thus  getting  to  a  depth 
of  about  6  cm  in  the  soil  where  it  is  immediately  covered  with  earth. 

This  easily  handled  appliance  is  made  in  different  sizes  for  operation 
bv  hand  or  bv  horses. 
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785  -  Vasino  Winnowing  Machine.  -    Tarchetti  a.  in  Gimnulc  di  Risicoltura.  Vlth  Year, 
No.  8,  pp.  136-14::,  lig.  W-iCL-lli,  Ajjril  30,  lyib. 

This  simple  appliance  possesses  the  follo-\ving  advantages    over  ord- 
inary winnowers  : 

i)  It  only  riins  at  a  given  speed,  which  prevents  excessive  increase 
of  the  quantity  fed  in,  and  hasty  and  bad  work. 

2)  The  product  leaving  the    machine  is  put  up  automatically  in  a 
very  easy  way  into  bags  at  the  rear  end. 

3)  The  machine  is  full)"  equal  to  other    winnowers  in  yield,  but  fur- 
nishes a  much  cleaner  product  wdth  better  separation  of  the  screenings. 

Winnoii'ing  Machine  Vasino. 


Fig.   I  :  Longitudinal  Section. 


¥ig.  2  :  Transverse  Section. 


4)  It  can  be  used  both  for  paddj^  and  other  cereals  without  distinc- 
tion, it  being  only  necessary  to  change  the  screens  and  the  direction  of 
the  air  current. 

5)  It  consumes  less  driving  power  ;   a  boy   can  work  it  for  a  long  time. 
As  shown  by  the  2  figures  appended,  this  machine  (which  IMessrs  Va- 
sino afterwards  improved  in  its  details)  consists  essentially  of  the  following 
parts  :  a  wooden  frame,  a  fan  V,  a  feed  hopper  T,  and  two  screens,  A  and  B. 

The  machine  is  hand-driven  by  me;uis  of  the  crank  m.  the  movement 
of  which  is  transmitted  through  the  gearings  I  and  I',  to  the  shaft  0,  which 
in  turn  transmits  it  to  the  screens  through  the  elbow-joint  and  the  con- 
necting rod  e  f]  and  to  the  fan  through  the  pulleys  P,  P'  and  the  belt. 

The  material  contained  in  the  hopper  T  falls  on  the  ist  screen  A,  which 
is  a  cast  iron  plate,  suspended  to  the  frame  by  the  springs  r  and  the  2  arm 
levers  h,  one  being  short  for  the  purpose  of  regulating  the  .screen  angle,  and 
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the  other  long  and  connected  to  the  edges  B  of  the  lower  screen,  which  im- 
parts a  rocking  movement  to  it.  The  screen  A  is  not  perforated  at  its  end 
p  p'  lying  below  the  discharge  aperture  of  the  hopper,  so  that  the  material 
from  the  latter  has  to  pass  over  to  p'  before  dropping  through  to  the  bottom 
screen.  Through  a  regulator  placed  against  the  vertical  wall  of  the  hopper, 
and  by  which  the  fan  box  may  be  turned,  the  fan  outlet  apertiire  may  be 
raised  or  lowered  so  as  to  enlarge  either  the  part  c  which  blows  on  to  the 
screen  A,  or  the  part  c'  which  blows  helow  the  same  screen.  From  p'  to 
s  the  latter  is  perforated,  not  by  punched  holess,  but  by  small  arched  not- 
ches with  convex  edge  bent  downwards  spoonwise,  so  as  to  facilitate  the 
entry  of  the  current  of  air  from  below  upwards  and  the  descent  of  the  small 
grain  and  seeds,  while  the  large  grains  fall  from  s  into  the  inclined  plane 
d  and  the  small  straw,  empty  grains,  etc.,  are  expelled  from  the  machine  by 
the  air  current. 

During  the  drop  from  A  to  B,  the  grains  are  struck  by  the  air  current 
c'  and  compelled  to  follow  an  inclined  path  which  brings  them  near  the  end 
w"  of  the  lower  screen.  The  latter  is  supported  laterally  by  the  wooden 
edges  B  to  which  is  fixed  the  shaft /receiving  the  movement  of  the  4  springs 
.Y  and  .v' supporting  the  screen  as  a  whole.  The  result  is  that  the  latter, 
which  under  the  action  of  the  connecting  rod  c  f  tended  to  perform  a  per- 
fectly vertical  alternating  movement,  is  compelled  on  the  contrary  to 
shift  along  2  arcs  of  a  circle  wdth  radii  w^hich  are  respectiveh^  equal  in  the 
lower  part  to  the  lever  arm  x'  and  in  the  upper  part  to  the  lever  arm  x. 
In  consequence  of  the  impetus  thus  given  b}'  the  screen  to  the  grains  cover- 
ing it,  the  latter  are  thrown  upwards,  and  in  accordance  wdth  the  law  of 
uniformly  varied  movement,  they  describe  a  parabolic  path,  falling  on  the 
screen  at  a  point  farther  up.  They  thus  make  small  successive  intermit- 
tent advances,  passing  up  along  the  screen  until  they  pass  through  the 
meshes  or  fall  at  .s^^',  where  they  are  collected. 

The  screen  is  generally  made  of  sheet  iron  perforated  on  the  space  n' 
n"  with  small  holes  for  separating  the  earth  and  small  seeds  ;  on  the  space 
n  n'  with  larger  holes  separating  the  bad  seeds;  a  sheet-iron  apron  with  a 
double  slope  placed  below  collects  the  screenings  of  s"  and  s"",  while  the  sto- 
nes, which  cannot  rise  owing  to  their  weight,  fall  from  s'  into  the  inclined 
plane  d.  In  the  aperture  q  through  which  the  cereal  descends  there  is  an 
inclined  plane  q  s^^'  which,  by  means  of  the  lever  i  maj^  be  inclined  right  or 
left  and  thus  feed  the  cereal  into  either  of  the  2  sacking  inlets  with  which 
the  appliance  is  fitted,  so  as  to  allow  of  continuous  fall  of  the  cereal  during 
the  connecting  up  and  taking  away  of  the  sacks. 

Thus  the  speed  of  conveyance  of  the  cereal  does  not  only  depend  on 
the  lever  arm  0  e  of  the  elbow-joint,  but  also  on  the  mutual  position  and  the 
length  of  the  screens  x  and  x' ,  and  still  more  on  the  rapidity  of  alternative 
movement.  The  effective  conveyance  momentum  acquired  by  each  grain 
weighing  p  must  not  onh'  be  capable  of  overcoming  the  frictional  resistance 
against  the  screen  and  raising  the  grain,  but  also  of  enabling  it  to  describe 
such  a  path  that  when  it  falls  back  into  the  screen  it  cannot  descend  again. 
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owing  to  the  lowering  and  slope  of  the  screen  and   the  vibration  of  the 
apparatus,  to  the  point  from  which  it  was  raised. 

Thus  speed  plays  an  essential  part  in  the  ovitput  of  the  appaiatus 
and  it  cannot  go  below  a  certain  limit,  otherwise  the  apparatus  will  not  work 
and  the  grains  tend  to  descend  towards  the  end  s' . 

786  -  The  Vasino  Paddy  Cleaning  Machine,  fitted  to  a  Threshing  Machine.  —  tarchetti  a. 

in   I'l  Giornalc  di  Kisicoltura,  Ylih  Year,  Xo.  9,  pj).  131-154,  i  fit;.  Vercelli,  Ma}'  15,  igi6. 

As  shown  by  the  appended  figure,  the  paddy  cleaning  machine  de- 
signed by  Messrs.  Vasixo  Brothers  (at  Ponzana,  province  of  Xovara)  can 
be  fitted  beneath  an  ordinary  machine  for  threshing  this  cereal. 

The  cleaning  apparatus  is  entirely  suspended  by  wooden  supports  to 
the  lower  cross-members  of  the  framework  of  the  thresher.  It  may  re- 
ceive the  reciprocating  screening  movement  eithe;"  by  means  of  the  lever 
P  P  actuated  b}'  an  eccentric  mounted  on  the  shaft  of  the  ist  beater  (the 
whole  shown  in  dotted  lines  on  the  figure),  or  still  better  by  means  of  a 
special  countershaft  L,  fitted  with  an  eccentric  or  elbow-joint  and  driven 
by  a  belt. 

The  cleaning  apparatus  does  not  gather  ever^-thing  that  falls  from 
the  gratings  of  the  thresher,  but  cnly  the  material  from  the  ist  shaker  and  the 
2nd  beater,  because  generally  the  products  of  the  ist  beater  do  not  need 
cleaning,  while  those  of  the  last  shakers  are  so  full  of  impurities,  and  at 
the  same  time  so  small,  that  it  is  desirable  to  blow  them  separately  b}''  hand. 

The  threshing  product  falls  on  an  inclined  plane  (which,  MESSRS  Vasino 
have  divided  with  advantage  into  several  parts  :  A,  A' ,  A" ,to  save  space 
in  height),  which  conveys  it  to  the  ist  screen  B.  The  latter  may  be  of 
perforated  sheet  iron,  but  the  inventors  prefer  plates  with  oblique  holes 
(shown  in  a  vertical  section  on  the  principal  figure,  and  in  plan  on  the  small 
figure  annexed)  in  order  the  better  to  prevent  leaves,  stalk  fragments, 
glumes,  etc.  from  passing  into  the  lower  part. 

The  nozzle  of  the  fan  divides  into  2  branches,  M  and  A',  at  the  en- 
trance to  which  is  a  slide  valve  by  which  the  current  of  air  in  both  may  be 
regulated. 

The  air  emerging  from  M  strikes  the  grain  falling  from  the  sieve  B  and 
separates  the  small  straw,  empty  grains,  light  seeds  and  dust,  ejecting  them 
from  the  machine  together  with  the  leaves  etc.  falling  from  the  end  of  B. 

The  heavy  grains  drop  on  the  2nd  screen,  which  has  a  solid  part  C 
and  the  rest  punched  out  like  the  1st  screen,  but  with  smaller  hcles,  with 
a  reverse  direction  of  slope  at  D. 

The  stones  and  other  large  impurities  gather  in  the  channel  E,  from 
which  they  are    expelled  at  one  side  of  the  machine. 

The  paddy  falls  into  the  plane  C ,  then  on  to  F,  and  G,  and  into  the  chan- 
nel H,  which  discharges  it  on  the  other  side  of  the  cleaner.  In  falling  from 
F  to  G,  however,  the  paddy  is  subjected  to  the  air  current  of  the  channel 
N,  which,  striking  against  G,  forms  an  eddy  holding  the  screens  suspended 
for  some  moments  and  freeing  them  from  the  last  impurities. 

This  cleaner,  both  simple  and  efficient,  does  not  take  up  much  space, 
requires  little  driving  power  and  can  be  fitted  to  any  threshing  machine. 
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787  -  Motor-Driven  Apple  Grading  Machine  of  High  Capacity  {i).—  The  Scientific  Ame- 
rican, V^ol.  CXIV,  No.  15,  p.  3 85.  New  York,  April  8,  1916. 
The  new  apple-grading  machine  shown  in  the  accompanying  figure 
is  operated  by  motor  power  and  has  a  capacity  varying  from  40  to  60  bar- 
rels per  hour.  The  apples  can  be  graded  in  seven  difterent  sizes  from  2  ^ 
inches  up  to  4  I/2  in.  in  diameter,  each  size  varj'ing  one  quarter  of  an  inch. 
The  principle  on  which  the  grader  is  designed   and   constructed  is  very 


Mechanical  Apple  Grader. 

simple.  It  is  an  endless  belt  with  plates  forming  hollow  squares  which 
change  their  size  as  they  travel  towards  the  end  of  the  grader.  The  varia- 
tion in  the  size  of  the  squares  is  accomplished  by  the  spreading  of  he 
belts. 

7S8  -  A  Tractor  for  the  Garden. —  Farm  Imphment  News,  Vol.  XXXVIi,  No.  1 7,  p.  53- 

Chicago,  111.,  April  27,  i<ji6. 

The  accompanying  illustration  shows  the  garden  tractor  constructed 
by  the  Becman  Garden  Tractor  Company  of  Minneapolis.  Minn.  U.  S.  It 
develops  nearly  three  horse-power,  the  pull  on  the  drawbar  being  a  little 


(i)  See  alsoB.  Juue  1914,  No.  560. 


{Ed.). 
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less  than  one  horse-power.  It  weighs  450  pounds  and  has  wheels  25  in- 
ches high  with  3  y2  inch  tires.  The  height  of  the  handles  can  be  adjusted 
to  suit  the  operator.     It  will  cultivate  anything  that  grows  in  rows. 

Any  kind  of  garden  hoes,  cultivator  teeth,  knives  or  disks  can  be  quick- 
ly attached  and  a  boy  or'girl  can  operate  the  machine  for  it  needs  ovA.y  to 


The  Bccman  garden  Tractor. 


be  steered.  B>  going  astride  the  row  this  tractor  cultivates  all  vegeta- 
bles grown  in  narrow  rows  such  as  onions,  beets,  carrots  and  by  going  bet- 
ween the  rows  it  will  cultivate  maize,  potatoes,  peas  etc. 

This  tractor  can  also  be  used  for  driving  other  small  machines  such  as 
pumps,  churns,  cream  separators,  wood-saws  and  the  like. 

789  -  Experiments  on  the  Fuel  used  in  Farm  Portable  Engines.—  AVif^a  de  i unis, 

JHrcction  'generate  dc  V Au^riculturc,  du  Commerce  ct  dc  la  Cnliiniaatinn,  BiiUdin,  Year  2<i, 
Xo.  87.  pp.  49-55.  Tunis,  March,  April  1916. 

The  present  high  prices  of  coals  have  induced  many  farmers  in  Tunis 
to  use  other  fuels  for  their  steam  engines.  The  wood  of  olive  trees,  lentisks 
and  thuyas  are  those  most  frequently  burned. 

The  Direction  Generale  de  1' Agriculture  has  recently  caused  experi- 
ments to  be  carried  out  in  order  to  determine  the  best  means  of  utilizing 
Tunisian  fuels  and  their  value  in  comparison  with  that  of  coal  briquettes. 

A  24  HP.  portable  engine  driving  a  straw  baling  press  turning  out 
40  to  50  bales  per  hour  was  used  for  these  experiments,  in  each  of  which 
the  pressure  was  first  brought  up  to  64  lbs.  by  burning  only  the  strictly 
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necessary  quantity  of  fuel,  then  the  press  was  started,  the  pressure  raised 
to  85  lbs  and  kept  there  while  the  machines  worked  steadily  for  some  hours 
after  which  the  experiment  was  stopped  at  the  initial  pressure  of  64  lbs. 
and  with  the  same  water  level  in  the  boiler. 

Careful  record  was  kept  of  the  weight  of  fuel  consumed,  work  done, 
time  employed  etc.,  and  these  data  are  given  in  the  annexed  table. 


L                               Fuel 

Amount  requi- 
red to   raise 
pressure     to 
64  lb. 

Consumption 

whilst  working 

Material 

per 
hour 

per 
100  bales 

per 
1000  lbs. 

ratio 
to  coals 

pressed 

1 

lbs 

lbs 

lbs 

lbs 

Coal  briquettes 

79.2 
79.2 

39-6 
31-5 

99.0 

IIO.O 

13.2 
13.2 

I  :  I 
I  :  I 

straw 
fodder 

Tunis  lignite  from  Cape  Bon .   . 

81.4 

54-8 

136.4 

18.3 

1.39:  I 

straw 

Wood  from  old  olive  trunks,  re- 

cently felled 

165.0 

IIO.O 

275.0 

36.8 

2.79:  I 

straw 

Eucalj'ptus,  branches  and  stems 

2  to  ID  inches  diameter,  felled 

two  months  previously   .    .    . 

162.8 

107.8 

253-0 

33.8 

2.56:1 

straw 

Thuya,  trunks  recently   felled  . 

180.4 

II5-3 

288.2 

38-5 

2.91  :  I 

straw 

Thuya,  stumps  recently  felled  . 

— 

90.6 

275.0 

36.8 

2.79:  I 

straw 

Aleppo  pine,    trmiks  and    bran- 

ches, quite  green 

I54-0 

IIO.O 

250.8 

33.5 

2.54:  I 

straw 

I^entisk,  small  branches  few  cen- 

timetres in  diam.,  nearly  dry. 

— 

840 

264.0 

31-6 

2.39  :  I 

fodder 

I^entisk,     stumps     felled     some 

months  previously 

132.0 

11O.2 

253-0 

33-8 

2.56  :  I 

straw 

Carob     tree,     split     wood     and 

branches  recently  felled    .   .    . 

132.0 

117.7 

292.6 

35-0 

2.65  :  I 

fodder 

Cork-oak,  split  wood,  nearly  dry. 

125.4 

92.0 

275.0 

33-2 

2.52  :  I 

fodder 

790  -  Review  of  Patents. 


Tilling  machines  and  implements. 


Ctmada  167  801.  I'lough. 

Cuba  2452.  Improvemcnls  in  cullivalors. 

Denmark  21  099.  Cultivator. 

21  123  —  21  142.  Dilching  machines. 
4  471.  Subsoilcr. 
408.  Power  driven  ploughs,  cultivators  etc. 
802.  Motor  ploughs. 
United-States        i  176  047  —  i  176  334  ■ —  i  177  883  —  i  178  515  —  i  179  295.  Harrows. 
I  176098.  Soil  pulverizer. 
I  176240.  Roller  attachment  for  gang  i)louglis. 


I    United- Kingdom 
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I  176  511.  Weed  cutliiig  attachment  for  disk-harrows. 

I  176  581  —  1  178  765.  Disk  ploughs. 

I  176  626.  Combined  roller  and  stalk  cutler. 

I  176  883.  Combined  weeder  and  cultivator. 

I  176  892.  —  I  177  649  —  I  178  660  —  I  178  607.  rioughn 

I  176  955.  Attachment  for  cotton  choppers. 

I  177  175.  Insect  trapping  attachment  for  cultivators. 

I  177  389  —  I  178  025  —  I  180  178.  Cultivators. 

I  177558  — I  177871.  Gang  ploughs. 

I  177  974.  Weeder. 

I  178  212  —  I  180477.  Motor  ploughs. 

I  178  767.  Ridge  levelling  harrow. 

I  179  183.  Tractor  plough. 

I  179  241.  Plough  beam. 

I  179  315.  Plant  hill  marker. 

I  179  899.  Deep-tiUing  gang  plough. 

I  180  195.  Adjustable  draught  attachment  for  ploughs. 

I  180  456.  Coulter  brace. 

I  180  563.  Clamps  for  cultivator  standards. 

I  iSo  580.  Coulter. 

I  180  815.  Disk  harrow. 


Canada 
United  States 


167  719 
I  177  391 

I  180988. 


Canada  167  950 

United- Kingdom  i  481 

United  States  i  176222 
I  176  242 
I  176324 
I  176  820 
I  176  906. 
I  178  263. 
I  178311- 
I  178  506. 
I  178571- 
I  178  766 
I  179285. 
I  179  579- 


Manure  distribulors. 

.  Fertilizer  distributor. 

—  I  178  137.  Manure  spreaders. 
,  Straw  and  manure  spreader. 

Drills  and  sowing  machines. 
.  Sowing  machine. 

.  Machine  for  sowing  seeds  one  at  a  time  or  for  planting  potatoes. 
.  Seed  planter. 
.  Com  planter. 
.  Beet  planter. 

—  I  176  821.  Variable  drop  seed  planters. 
Grain  driU  attachment  for  coulters. 
Potato  planter. 

Seeder  attachment  for  cultivators. 

Combined  planting  and  fertilizer  distributing  machine. 
Grain  feeding  device. 
—  I  180  759.  Planters. 
Cotton  planter. 
Covering  attachment  for  seed  planters. 


Reapers,  mowers  and  other  harvesting  machines. 

167  260.  Finger  attachment  for  harvesters. 
167  571.  Sheaf  loader. 
167  786.  Machine  for  pulling  fla.K. 
479  594-  Hand  rake  for  forage  crops. 
72  457.  Mowers. 
72  597.  Hay  harvesting  machine. 
Ignited  .States         i  176276.  Com  harvesting  and  shocking  machine. 
1  176  361.  Binder. 


Canada 


France 
Switzerland 


I  176. 


I  178  013  —  I  i7y  290  —  I  179  410.  Corn  luir\cslers. 
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I  176547.  Grain  shocking  machine. 

I  176  585.  Machine  for  making  shocks. 

I  177  104  —  I  178  634.  Harvesting  machines. 

I  177  158.  Cow-pea  cutter. 

I  177475.  Bean  harvester. 

I  178  419.  Grain  binder. 

I  178  524  —  I  179  702.  Mowers. 

I  178  590.  Brake  for  header  harvesting  niacliinc. 

I  179  310.  Mower  attachment. 

I  179  320.  Unloader  and  stacker  for  wheat  and  the  like. 

I  179676.  Hay  rake  attachment. 

I  179  997-  Self  binding  harvester. 

I  180  257.  Binder  carrj'ing  device. 

I  180  548.  Com  stripper. 

I  180  700.  Combined  hay  stacker  and  rake. 

I  180  944.  Pea  thresher  and  harvester. 

I  181  094.  Attachment  for  binders,  harvesters  and  the  like. 

I  181  096.  Hay  rake  and  loader. 


Denmark. 
United-Kingdom 

United  vSlatcs 


Canada 
United  States 


Machines  for  liftitt^  root  crops. 

21  093.  Machine  for  lifting,  lopping  and  heaping  root  crops. 
386.  Topping  and  tailing  machine  for  root  crops. 
975.  Potato  digger. 
I  176  104.  Beet  digging  machine. 
I  176  850.  Stigar  beet  topper  and  puller. 
1  179  580.  Potato  digging  machine. 
I  179  767.  Beet  harvester. 
I  180  251.  Potato  digger. 

Threshing  and  winnowing  machines. 

167  193.  Grain  separator. 
I  176  360.  Com  husker. 

I  176  488  —  I  179  806  —  I  180  443.  Threshing  machines. 
I  177049.  Double  delivering  mechanism  for  threshing  machines. 
11/7  703.  Combined  wild-oat  separator  and  grain  separator  and  cleaner. 
I  178  295.  Grain  separator. 
I  179  254.  Seed  separating  mechanism. 
I  179438.  Corn  husking  machine, 
r  180  165.  Seed  grader. 


Machines  and  implemenls  fur  the  preparation  and  storage  of  grain,  fuddc>-,  etc. 


Denmark 
United-Kingdom 

Canada 
Denmark 


British  India 


21  143.  Device  in  straw  presses  with  sliding  ram. 

1  161.  Apparatus  for  washing  grain. 

Dairying  machine  and  implements. 
167  953.  Cream  separator. 
21  106.  Improvement  of  parts  of  milking  machines. 

Other  agricultural  machines  and  implements. 

2  225.  Improvement  in  devices  for  controlling  sup])ly  of  water  for  irri- 

gation purposes. 
167  539.  Straw  rope  twister. 
167632.  Hide  removing  instrument. 
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Cuba  2  43,v  Imprdvomcjil  in  sugar  mills. 

2  458.  Improvement  in  machines  for  slrii)])in<^  sugareanc  leaves. 
2  466.  Filter-press. 
Denmark  21  127.  Plant  thinning  machine. 

21  128.  Device  for  the  cooling  of  preserve  glasses  and  jars. 
21  135.  lyink  for  iron  tether. 
I'-rance  )7<)  538.  Sprayer  utilizing  bicycle  pumps  as  source  of  pressure. 

United-Kingdom  193-  Foster  mother  for  chickens. 

787.  Machine  for  preparing  Hbres  for  spinning. 
789.  Tea  rolling  machine. 
,  I  255.  ]Machine  for  thinning  root  crops. 

I  323.  Insect  traps. 
United  States        i  176  182  ■ —  i  178  552  —  i  178  903  —  i  180  962.  Traction  engines. 
I  177  497.  Calf  weaner. 
1  177  783  —  I  178  761  —  I  178  838  —  I  179  066  —  I  179  900  —  I  180  476 

Tractors. 
I  178  782.  Com  topper. 

BUILDING  791  "  Inverted  Siphons  Replace  Bridges  where  Canals  Cross  Roads.-  'I'lu  limiihrr- 

CONSTRUCTION"  iiii',  Rfcoyd,  Vol.  73,  Xo.  IS,  p.  .\y^.     New  York,  April  8,  1916. 

The  extensive  system  of  main  irrigation  canals  and  laterals  in  the  Im- 
perial Valley  California  has  presented  in  many  places  the  problem  of  get- 
ting the  highways  across  the  canols  without  interfering  with  the  function 
of  either.  Bridges  were  built  across  the  larger  canals  but  as  the  channels 
are  above  ground  level,  heavy  gradients  were  required  for  the  approaches. 

It  was  formerly  believed  that  inverted  siphons  would  not  be  feasible 
on  account  of  the  quantities  of  silt  carried  by  the  irrigation  water  and  which 
it  was  feared  would  fill  up  an  under-ground  conduit.  Experiment,  however, 
has  proved  that  velocities  of  2ft.  per  second  would  keep  the  corrugated  pipe 
siphons  clear  of  silt  although  3ft.  per  second  is  desirable  for  carrying  the 
heavier  sands.  As  a  result  a  great  many  siphons  have  been  installed  and 
this  has  led  to  a  much  more  satisfactory  road  system. 

A  number  of  these  siphons  are  of  corrugated  iron  pipe  with  collars 
and  head  walls  of  concrete  ;  others,  where  concrete  material  is  lacking  have 
timber  head  walls.  It  has  been  found  that  Oregon  pine  inlet  and  outlet  walls 
last  about  eight  years  in  the  dry  soil  and  this  is  considered  as  suitable  as 
more  permanent  work. 

The  inverted  siphon  method  obviates  all  difficulties  where  it  is  necess- 
ary to  carry  two  canals  across  a  road  and  across  each  other.  This  is  now 
done  by  means  of  two  siphons,  one  beneath  the  other. 

792  -  Small  Irrigation  Canals  Lined  with  Concrete  to  Prevent  Seepage  Water  Loss.  — 

I{d\v.\kds,  C.  I'.,  in  t:'.n'^iiu\-rinv  Krcord,  \'ol.  73,  Xos.  if'  and  i;,  pp.  siil~i -Sio  and  539-541. 
Xew  York,  .Vpril  15  and  22,  191 6. 

As  a  result  of  lining  with  concrete  about  40  per  cent  of  the  canals 
and  laterals  of  the  Okanogan  irrigation  project  in  W^ashington,  seepage 
losses  have  been  reduced  from  51  to  about  13  per  cent  of  the  total  water 
received  at  the  head  works.     The  lining  has  been  placed  in  the  sections  of 
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the  canals  where  seepage  losses  were  greatest,  these  localities  ha\nng  first 
been  determined  by  current  meter  measurements. 

The  losses  in  the  canal  system  for  ign  with  43  miles  of  canals  and  lat- 
erals in  operation  and  only  i  mile  concrete  lined  was  51. i  per  cent,  an  aver- 
age of  1.2  per  cent  per  mile.  The  loss  for  1915  was  20.4  per  cent  with  76 
miles  of  canals  and  laterals  in  i-^peration,  or  an  average  of  0.27  per  cent  per 
mile.  It  is  estimated  that  the  further  lining  for  5  i/^  miles  which  will  be 
completed  before  this  year's  (1016)  irrigation  season  commences  will  reduce 
the  losses  to  less  than  13  per  cent. 

In  the  original  designs  most  of  the  canals  were  built  with  i  on  i  I/2 
slopes  on  the  upper  portions  of  the  project  and  i  on  2  side  slopes  on  the 
lower  or  sandier  portions.  A  friction  factor  of  n  =0.025  was  ^^sed  for  the 
unlined  canals,  while  «  =0.015  was  found  to  be  safe  for  concrete  lining. 
The  canals  as  already  built  and  in  operation  were  generally  too  large  for 
lining  without  back  filling.  A  concrete  lining  i^  inch  thick  was  decid- 
ed upon  with  a  backfill  of  sand  and  gravel  of  at  least  3  inches  on  the  bot- 
tom and  side  slopes.  According  to  the  size  of  the  canal- in  some  places, 
the  backfill  re  juired  was  4  to  8  inches  and  sometimes  as  much  as  2  feet. 

The  writer  describes  in  detail  the  methods  followed  in  carrying  out 
the  work.  Altogether,  134  000  lineal  feet  of  canal  were  lined  and  they 
re  luired  7500  cu.  yards  of  concrete. 

The  following  table  gives  some  data  concerning  the  work  done  and 
its  cost  per  cubic  3  ard  and  per  lineal  foot. 


Section  A 

Section  B 

Section  C 

Section  D 

Section  E 

Width  of  boltoni,  teet    .... 

Total  depth               >■       .... 

Perimeter                   »        .... 

Cti.  yds.  concrete    per  ino   ft.  of 
canal   

Cu,    j'ds.  backfill    per    100  ft.    of 

0.50 
1. 10 
5-45 

2.52 

5.00 
39-50 

9.815 
0.248 

1-25 
2.00 

7.93 

3-65 

7-5 
27.40 

9.700 
0.355 

2.00 

2.25 

II. 10 

5-15 

12.00 
19.40 

9.695 
0.498 

3.00 
3.20 

15-52 

7-15 

38.00 
14.00 

9.877 
0.706 

4-50 

4.60 

22.0(> 

10.20 

28.00 

I^in.  ft.  per  cu.  yd.    of    concrete 

Total  cost    per   cu.    yd.  concrete 
and  foundation $ 

T(jtiil  cost  per  liu.  ft $ 

9. 82 

8.065 
0.823 

Part  of  the  lining  has  been  in  use  for  four  seasons  and  has  given  good 
service  and  shows  no  signs  of  wear.  No  trouble  has  been  experienced  on 
account  of  expansion  or  contraction  injuring  the  lining  even  when  the 
canal  is  dry  during  hnlf  the  time  in  summer. 
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RURAIv  ECONOMICS. 
793  -  Increase  of  Yield  of  the  Soil  in  the  Alpine  Regions  of  Salzburg,  Austria.  —  iiamza 

Eknst,  in  Wu-iur  LaiuhcirtscliafllicJu'  Zcilschrijt,  Xo.  32,  i>p.  4<-'7-409.  Vienna,  June  30,  1913. 

In  spite  of  the  long-continued  efforts  of  leading  men  to  replace  the  out- 
of-date  sytem  known  as  "  Egartenwirtschaft  "  (i)  by  3  rational  cultivation 
of  the  Alpine  region,  no  noteworthy  progress  has  hitherto  been  recorded 
in  that  direction.  The  "  Landeskulturrat  "  of  the  Tyrol  alone  has  taken 
this  very  important  question  in  hand. 

The  enormous  value  of  intensive  forage  crop  production  is  obvious 
if  we  consider  that  in  Austria  about  311  220  acres  are  cultivated  on  the 
"  Egart  "  system,  the  yield  of  which  might  without  any  great  difficulty 
be  doubled,  and  if  we  compare  the  yield  of  artificial  grasslands,  which  is 
80  to  100  or  even  240  cwt  of  hay  per  acre,  with  that  of  the  "  Egart",  whih 
is  16  to  64  cwt.  We  may  remark  that  in  this  comparison  no  allowance  is 
made  for  the  fact  that  artificial  grass-land  produces  a  quality  of  forage  in- 
comparably superior  to  that  of  the  "Egart  ",  which  contains  from  60  to 
80  %  of  weeds  or  poor  quality  grass.  Unless  the  population  are  continually 
instructed  and  the  question  is  handled  and  const  antl)^  kept  under  watch 
by  competent  authorities,  and  the  necessary  information  supplied  whenever 
required,  that  is  to  say,  unless  somebod}^  thorouglil}'  at  home  in  this  ques- 
tion both  theoretically  and  practically,  takes  it  up  systematically,  the 
money  granted  to  the  "  Subventionswiesen  "  (subsidised  grass-lands)  will 
in  most  cases  be  absolutely  wasted. 

Not  only  those  parts  of  the  country  where  "  Egart  "  is  practised  are 
very  much  behindhand,  but  also  those  where  cultivation  prevails.  There 
are  at  present  still  fallow  lands,  for  instance  the  "  Flachgau  "  of  Salzburg, 
in  Upper  Austria  and  in  various  parts  of  Lower  Austria,  where  triennial 
rotation  is  still  carried  on.  As  the  small  region  of  Salzburg  presents  these 
two  very  distinct  systems  of  cultivation,  it  is  expedient  to  mention  here  tlie 
conditions  of  soil  utilisation  existing  on  present  farms. 

I.  —  Region  known  as  the  "  Egart"  Region  (Pinzgau,  Pongau,  Lungau 
and  Tannengau).  —  The  most  usual  rotation  is:  grain  crops,  grain  crops, 
then  4  years  "  Egart  "  ;  or  grain  3  time  running,  and  3  years"  Egart  ". 
There  is  no  reason  to  do  away  with  this  system  ;  it  is  sufficient  to  substi- 
tute artificial  grass-land  for  natural  grassland.  On  his  trial  lands,  which 
w-ere  tilled  and  dressed  after  the  usual  manner  cf  the  country,  the  Author 
nevertheless  obtained  yields  equal  or  very  close  to  those  generally 
obtained.  It  is  evident  moreover  that  the  yields  undergo  considerable 
increase  if  more  careful  tillage  is  done  and  if  the  preceding  crops  are 
better  chosen. 

(i)  The  "  Egartenwirtschaft  ",  or  "  Egart  "  system,  as  practised  in  the  mountain  regions 
of  Austria,  part  of  Bavaria,  etc.,  consists  in  fallowing  for  a  certain  period,  laying  down  to  grass 
for  the  same  period,  and  cereal  growing  for  a  further  equal  period.  (Ed.) 
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There  ma}'  be  taken  as  an  example  the  results  obtained  at  the  vSchool 
of  Agriculture  of  Oberhalm,  Tannengau,  and  summed  up  in  Table  I. 

Table  I.  —  Results  obtained  at  the  School  of  Agriculture  of  Oberhalm. 

A.  —  Cost  of  bringing  an  acre  of  land  under  cultivation 

(excess  expenses  as  compared  with  "  Egart"  system)  —  Cover  crop:  oats. 

i  s.    d. 

I  days  ploughing  (cost  of  team  6s.  8d.  per  day) 6.     8 

Y4  day  harrowng  (at  6s.  8d.  per  da3') i.     8 

Vg  day  to  cover  seeds  mixture "  10 

Ya  day  to  sow  oats  and  seeds  mixture i.     o 

5  Y2  bushels  of  oats  at  2s.  6d.  per  bushel 


14. 


Jlixture  of  clover  and  grasses 


Yield  of  hay  per  acre  in  owl.  {valued  at  2s.  6d.  per  cwt.). 


cwt. 


£    s.    d.    per  cent 


Rotation  grass  land 85.61 

"  Egart  "  control 59-73 

Increased  j'ield 25.88 

Cost  of  bringing  under  cultivation! 

Net  profit 


10.  14.  Oj      140.66 
7.    9.  o      100.00 


3-    5-0 
2.    8.3 


16.  9 


40.66 


191 4 


cwt. 


88.70 
37.84 


30.86 


£    s.    d.    per  cent 


II.    2.  o 
7.    4.  6 


3.  17.  6 


153 
100 


53 


Rotation  gi^ass  land: 
"  KgarL  "  control : 


C.  —   Composition  of: 
Green  oats  clover  and         18  %  weeds  and  bad  ([uality  grass, 

improved  grasses. 
Clover   and    improved         43  %    weeds  and  bad  grass  in  the  hay 

grasses.  51  %  in  the  aftermath. 


In  the  regions  where  "Egart"  is  practised,  and  where  grass  grows 
heavily,  the  trials  showed  that  starting  cultivation  with  still  green  cereals 
is  by  far  the  most  advantageous.     The  reasons  are  several  : 

i)  This  power  of  strong  growth  of  the  grass  also  influences  the  ce- 
reals, which  develop  powerfully  and  produce  a  l?rge  quantit}-  of  culm  and 
leaves,  throwing  so  much  shade  on  the  seed  that  its  gro\vth  is  very  much 
impeded  ; 

2)  These  cereals  lodge  easily,  which  makes  the  result  of  sowing 
doubtful  ; 

3)  It  is  impossible  by  tillage  to  secure  anything  like  complete  elim- 
ination of  the  weeds  owing  to  the  shallowness  of  the  arable  soil. 

Besides  this,  when  the  fields  are  sown  with  ripening  cereals,  one  half  at 
least  of  such  seed  is  lost.  »Startiiig  cultivation  with  still  green  cereals  means 
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some  increase  of  labour,  which  is  more  than  made  up  for  ])y  the  very  much 
superior  quaUty  of  the  forage.  The  estimate  of  starting  expenses  given 
above  shows  that  the  increased  labour  only  amounts  to  2  days'  labour  of 
one  person  per  acre  and  just  over  i  y^  days  of  one  team,  and  it  only  recurs 
every  6  years ;  evidently  then  this  increased  labour  can  hardly  cause  any 
difhculty. 

II.  —  So-called  Ploughing  Region  (Flachgau).  — As  an  example  clearly 
showing  the  increase  of  yield  which  may  reasonably  be  expected,  the  results 
obtained  on  the  farm  of  the  peasant  Stadler  at  VoUern  near  Oberndorf  and 
summed  up  in  Table  II,  ma}^  be  adduced. 

TabIvE  II.  —  Results  obtained  on  the  Farm  of  the  Peasant  Stadler 
at  Vollern  near  Oberndorf 

A.  —  Costs  per  acre  of  putting  under  cultivation 
{excess  of  expenses  over  permanent  natural  s^rass  land)  —  Cover  crop:    oats. 

&      s.      d. 

As  previously i.     4.  11 

Plus  mixture  of  clover  and  grasses 1-5. 


Total  expenses   . 


9.  II 


B.  —    Yield  of  hay  per  acre  {valued  at  2  s.   6  d.  per  cwt). 


1913 

1914 

cwt. 

£    s.    d. 

% 

cwt.          $    s.     d. 

% 

Artificial  permanent  grass  land   . 
Natural  i^ermanent  grass  land  . 

47 
27 

5.  17.  6 
3.    7-   6 

171 
100 

71 
42 

8.17.  6 
5-    5- 

168 
100 

Increa.sed  yield 

20 

2.  10.    0 

71 

29 

3.  12.  6 

68 

Starting  cultivation 


C.  —  Stavlinii  cultivatiuii  with  ripening  oats. 
The  expenses  also  amount  to  £2.  9.   1 1. 

D.  —    Yield  per  acie  in   cwt. 

1913 
cwt.  £     s.     d. 

\   Grain  12  (at   7.  s.   7  d.)  =  4.   11.  o  j 


Straw  21   (at  2.  s.   i  d.) 


Total   .    . 
Kxpenses  to  be  deducted    .    . 


2.   3.    '» 

6.  14.    ij 
2.      'J.  II 


Hay. 


cwt. 

5; 


1914 

t^'s^d. 

ici.   17.   6 


Net  profit 4.    I.  I'j  (1) 

Control  pint,  hay    .    .     31.25  (2  s.  b  d.  per  ctvt)  ^  3.  18.   o 


Net  profit 


57 
30 


2.  6 


3-    I.")-  o 


(i)  Evidently  therefore  the  seed  and  labour  are  paid  for  and  the  prcjfit  realised  is  enough 
to  cover  the  loss  of  one  huy  crop. 
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In  this  particular  case  (and  also  perhaps  all  through  the  "  Flachgau  " 
where  fallow  land  is  maintained),  the  starting  of  cultivation  with  ripening 
cereals  is  preferable  to  cultivation  with  still  green  cereals  ;  on  the  other  hand 
the  qualit}  of  the  forage  is  not  quite  so  fine. 

The  most  frequent  rotation  in  the  regions  known  as  arable  regions  is : 
r^'e,  oats  (with  clover  sowing),  clover,  wheat,  oats,  fallow.  "  Egart  " 
cultivations  are  however  also  met  with,  and  also  the  different  variants  of 
the  above  example.     Fallowing  is  an  inherited  trouble. 

One  must  not  reckon  too  much  on  the  resulting  increase  of  the  pro- 
ductive power  of  the  soil  as  it  does  not  exceed  that  of  a  well  manured 
field  under  some  well  cultivated  crop  or  pulses.  From  this  point  of 
view,  fallowing  may  still  be  adopted  in  special  cases  and  by  way  of 
exception,  but  not  as  a  cultural  system.  On  several  peasant  farms  the 
Author  made  a  trial  and  replaced  fallowing  by  a  corresponding  period 
of  some  cultivated  crop  and  vetches  and  oats  sowu  together  ;  the  rye 
which  followed  was  better  in  quality  than  that  growing  after  fallow.  For 
instance,  on  the  farm  of  the  peasant  Enzensberger,  at  Enzesberg  near 
"  Thalgau  ",  the  trial  of  oats  and  vetches  produced  a  crop  of  forage 
amounting  to  140  cwt  per  acre,  which  is  equivalent  to  140  :  4  =  35  cwt 
of  hay.  In  other  places  the  jdeld  was  still  higher  :  the  farm  of  "  Win- 
kelhof  ",  for  instance,  obtained  208^4  cwt  of  fcrage.  Reckoned  per 
labourer,  fallowing  required  5.5  days  labour  per  acre,  oats  and  vetches 
only  4.5. 

According  to  the  Siatisticai  Year-Book  of  the  Imperial  and  Royal  Min- 
istry of  Arriciilture,  there  are  in  the  Salzburg  region  70994  acres  producing 
only  23.5  cwt  of  hay  per  acre.  Assuming,  without  any  allowance  for  local 
deficiencies  (defective  ploughing,  etc.),  that  by  undertaking  work  on  a 
large  scale  and  reckoning  only  30  "0  increase,  a  much  higher  result  will  be 
secured,  there  would  then  be  obtained  7.07  cwt  of  hay  per  acre  (30  %  of 
23.5  cwt)  or,  for  the  70994  acres  412  182  cwt  of  hay,  or  again  (l  cwt  being 
worth  2S.  6d.)  £63780,  Deducting  one-fourth,  or  £15  945  at  the  beginning 
of  the  year,  to  cover  the  expenses  of  starting,  there  remain  £47  835.  Further- 
more, according  to  the  report  of  the  Imperial  Royal  Societ}^  of  Agriculture 
at  Salzburg,  the  total  grass-lend  area  in  <(  T'lachgau »  is  45  515  acres;  assum- 
ing that  50  %  is  made  up  of  sour  grass-land,  there  still  remains  22  757  acres 
of  permanent  grass-land  the  yield  cf  which  ma}^  ver}^  well  be  increased  60 
to  70  %  as  was  shown  by  the  example  of  the  farm  of  Voljern.  Reckoning 
on  a  production  cf  24  cwt  per  acre,  the  assumed  increase  of  30  %  in  the 
yield  would  represent  7.17  cwt  per  acre,  making  for  22  756  acres, 
163  160  cwt  of  hay,  worth  (at  2  5.  6d.  per  cwt)  £20  345.  Still  according  to 
the  report  of  the  same  Society,  there  remain  fallow  in  the  "  Flachgau  " 
4  386  acres.  Taking  as  a  basis  the  example  of  the  Enzesberg  farm,  one 
would  obtain  35  cwt  x  4386  — -  153  510  cwt  of  oats  and  vetch  hay  worth 
(at  2s.  6d.  per  cwt)  £19  138.  For  the  entire  Salzburg  region,  this  would 
mean  an  annual  return  of  815  563  cwt  of  hay.  and,  in  round  figures,  a 
net  profit  in  hay  value  of  £i^^  750,  and  consequently  a  great  increase  in 
the  public  wealth  of  Salzburg. 
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INDUSTRIES 
DEPENDING 
ON  PLANT 
PRODUCTS 


794  -  Table  Wines  and  Blending  Wines  of  Sicily.  —  mancini  camili.o,  in  cinmaie  vini- 

colo.  42nd  Year,  No.  21,  pp.  369-371.  Casale  Monferrato,  May  21,  1916. 

Province  of  Catania.  —  This  is  the  province  in  which  wine-growing 
covers  the  largest  area:  iii  940  acres,  producing  on  the  average  6875  000 
bushels  of  wine,  or  more  than  half  of  the  entire  production  of  the  island. 
In  view  of  the  special  conditions  created  by  Etna,  where  the  vine  extends 
up  to  more  than  3  000  feet,  the  province  of  Catania  produces  very  varied 
wines,  from  highly  alcoholic  to  the  lightest,  chiefly  red  wines,  though  there 
are  also  excellent  white  wines. 

Red  Wines  of  Etna:i)  Wines,  of  the  plain  of  Mascali  (Giarre, 
Riposto  and  Acireale),  blending  wines,  with  distinct  aroma,  alcoholic  and 
strongly  coloured  ; 

2)  Wines  of  the  plain  of  Calatahiano  (Piedimonte  Etneo,  Fiume- 
freddo,  Eaggi,  etc.),  less  alcoholic,  aromatic,  fairly  agreeable,  reserved 
chiefly  for  local  consumption ; 

3)  Wines  of  Feudo,  produced  in  the  P'eudo  plain  ;  less  coloured  and 
less  alcoholic,  do  not  keep  so  well  ; 

4)  Wines  of  the  middle  mountain  zone,  grown  on  the  slopes  of  Etna 
(Randazzo,  Einguaglossa,  Castiglione),  of  ruby  colour  shading  to  orange; 
good  taste  ;  agreeable  aroma,  medium  alcohol  content  ; 

5)  Hi^h  mountain  wines,  grown  on  Etna  at  between  2  600  and  3  goo  ft 
altitude  ;  these  are  light  and  tart  table  wines. 

White  Wines:  The  southern  slope  of  Etna  (Viagrande, 
Zafferana,  Trecastagni,  Pedasi,  Nicolosi)  produces  good  white  wines.  If 
allowed  to  mature  by  ageing,  they  constitute  excellent  table  wines.  The 
province  of  Catania  also  produces  white  wines  of  the  Marsala  type. 

In  915  wines  of  this  province  analysed  at  the  Ro5^al  Wine-making 
School  of  Catania,  the  alcohol  content  ranged  from  a  minimum  of  6^  (Giarre) 
to  a  maximum  of  I4°.5   (Acireale). 

Province  of  Pai^ERMO.  —  Possesses  55  600  acres  of  xnnes  producing 
a  little  more  than  22  million  gallons  of  wine  of  every  description,  from  the 
commonest  to  the  finest  table  and  blending,  white,  red  and  light  red.  The 
blending  wines  with  a  fine  garnet-red  colour  are  produced  b^'  "  perricone  " 
stock  ;  when  blended  with  the  white  "  catarratto  ",  the  "  perricone  " 
gives  fine  red  table  wines.  These  stocks,  with  the  system  of  "  pesta- 
imbotta  "  (i),  give  excellent  light  red  wines.  Some  white  wines,  of  the 
Sauterne  type,  but  warmer  and  more  alcoholic,  are  also  known  abroad: 
the    Corvo  of  the  Duke  of  Salaparuta,  the    Calattubo    and  the  Zitcco.     In 


(])  According  to  the  system  known  in  Sicily  as  "  pcsta  inibotta  ",  the  uuist,  produced 
by  treading  the  grape  with  the  feet  shod  with  nailed  boots  in  masonry  vats,  is  collected  in 
"  mastelli  "  (lower  vats),  from  which  it  is  conveyed  to  casks  (which  are  filled  ^/g)  to  complete 
alcoholic  fermentation.  —  Cf.  Dr.  Antonio  Sannino,  Trattato  compldu  di  Enologia,  Vol.  II, 
p.  39.  Conegliano,  1907.  (Ed.) 
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95  wines  of  the  province  of  Palermo,  analysed  at  the  above  mentioned 
School,  the  alcohol  content  ranged  from  a  minimum  of  110.6  (Santa  Flavia) 
to  a  maximum  of  i8'^.i4  (Partinicc). 

Proyixce  of  Messina.  —  Although  the  vinej^ards  here  onl}'  occupy 
the  coastal  region,  they  nevertheless  co\er  51  400  acres  and  produce  on  the 
average  more  than  17  600  000  gallons.  The  most  famous  wine  of  the  pro- 
vince is  Milazzo,  produced  by  the  "  Nocera  "  stock  ;  this  is  a  much  appre- 
ciated blending  wine  because  it  combines  fairly  strong  acidity  (6^  to  10°) 
with  colour  and  rich  alcohol  content  (14°  to  160).  The  wines  of  Faro  are 
also  in  high  repute  in  the  province.  The  Aeolian  islands  produce  the  famous 
Malvasia  di  I  i pari,  one  of  the  finest  white  wines,  containing  from  13°  to  15" 
of  alcohol  and  from  17.28  to  27.20  ounces  of  dry  extract  per  gallon.. 

Provinces  of  Girgenti  and  Caetanissetta.  —  The  wine  making  in- 
dustry is  of  no  particular  importance  here. 

More  than  half  the  Sicilian  vineyards  have  been  restocked  with  Ame- 
rican wines. 

795  -  The  Wine  of  Grapes  treated  with  Arsenates.  —  Trofimenko  m.  and  obiedoff  s 

in  Le  Progrcs    agricole  e!  viticolc,  Year  33,  No.  14,  pp.  331-333.  ^Nlontpellier,  April  2,  1916. 

By  experiments  recently  carried  out  at  the  Schocl  cf  Agriculture  of 
Montpellier  (Frence),  the  writers  show  that  in  the  contrcl  of  the  paresites 
cf  the  vine,  particularly  Conchylis  amhiguella  and  Polvchrosis  hotrana  of 
the  second  generation,  arsenical  salts  embodied  in  wet  mixtures  are  superior 
to  all  the  other  treatments  tried.  To  allow  of  general  application  cf  these 
salts,  however,  there  must  be  the  certainty  that  the  wine  produced  will  not 
be  poisonous. 

Messrs.  Moreau  and  Vinte  have  already-  shown,  by  experiments  carried 
cut  in  the  north-west  of  France,  that  these  wines  are  not  toxic.  Never- 
theless, as  it  ma}^  occur  that  in  these  parts  the  frequent  rains  wash  all  the 
mixture  appHed  off  the  grapes,  it  was  desired  to  repeat  the  experiments  at 
Montpellier  under  the  mcst  favourable  conditions  for  the  continuance  of 
the  arsenical  salts,  both  on  the  grapes  and  in  the  must. 

The  grapes  had  been  treated  late  with  wet  arsenical  mixtures  ;  no  rain 
had  occurred  between. the  treatment  and  vintage;  the  arsenical  sub,4T:nce 
formed  a  iontinuons  layer  round  the  grapes,  stalks,  and  stems. 

The  density  and  acidity  of  the  must  obtained  from  the  grape  subjected 
to  different  treatments  (nicotine,  arsenic,  lime,  water  65  ";,)  ^nd  from  the 
control  grapes  were  practically  the  same.  Wines  obtained  from  grape  treated 
with  arsenic  showed  under  analysis  the  following  quantities  of  arsenious 
anhydride  : 


Red  Wine 

Wine 

I<ees  (ist)    .   .    .    . 

lyces  (2nd)  .    .    .    . 

Grounds  

Traces  (0.0002  per  litre). 

o.ooi  gr  per  litre 

Traces 

0.05  gr  per  kg  of  dried  grounds. 


White  Wine  Arsenic 

Wine Nil 

lyces Traces 
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Although  all  the  operations  were  conducted  so  as  to  ensure  the  best  con- 
ditions for  the  arsenic  to  pass  into  the  wine  as  much  as  possible  (the  floating 
skins  were  forced  under  regularly  ever}''  morning;  the  must  was  stirred  up; 
racking  was  delayed  until  the  completion  of  fermentation)  ;arsenic  is  therefore 
absolutely  absent  from  white  wine  and  only  occurs  in  minute  traces  in  he 
red  wine.  The  latter  tasted  very  good;  the  Authors  consumed  from  5  to 
6  litres  of  it  without  the  slightest  sign  of  poisoning  or  indisposition 
occurring. 

The  lees  may  be  used  for  extracting  the  tartar,  washing  being  suf- 
ficient to  remove  the  arsenates.  The  grounds  cannot  be  used  either  as 
cattle  or  poultry  food. 

Other  uses  of  the  j.-Tounds  are  possible  (manure,  treatment  of  mil- 
dew, etc.) 

The  experiments  will  be  continued. 

796  -  The  Determination  of  the  Iodine  Index  of  Alcoholic  Liquids.  —  marcille  r.,  in 

Bulletin  de  la  Direction  Generalc  dc  V Agriculture,  du  commerce  et  de  la  colonisation,  20th 
Year,  No.  86,  pp.  18-28.  Tunis,  Janiiary,  February  igi6. 

It  is  proposed  to  study  the  action  of  light  during  the  determination 
of  the  iodine  index  in  essential  oils,  this  action  being  remarkable  when  the 
oil  is  dissolved  in  alcohol.  This  is  a  matter  of  practical  importance,  especially 
now  that,  apart  from  current  requirements  of  the  liquor  trade,  other 
reasons  for  these  determinations  have  been  created  in  consequence  of  the 
legislation  as  to  the  maximum  content  of  essential  oil  in  alcoholic  liquors. 

The  Author  sums  up  in  a  few  tables  the  results  of  the  determination  of 
the  iodine  indices,  in  the  dark  room,  with  reduced  light  and  in  full  day  light, 
for  some  essential  oils,  as  well  as  the  influence  of  the  alcohol  content  and 
length  of  contact,  that  of  the  temperature,  the  grade  of  the  essential  oil, 
its  quality  and  age.     The  following  are  the  final  conchisions  : 

Among  the  essential  oils  studied,  these  of  Aniseed  and  Illicium  anisa- 
iitm  (Chinese  Aniseed)  alone  show  an  increase  in  the  iodine  index  through 
the  action  of  light,  and  this  property  may  be  used  to  characterise  them. 
Any  mixture  of  essential  oils  which  exhibits  in  light  an  iodine  index  above 
that  obtained  in  the  dark  room,  will  contain  oil  of  aniseed  or  oil  of  Illicium 
anisatum.  Oil  of  peppermint  is  distinguished  from  menthol  by  the  fact  that 
the  former  has  a  remarkable  iodine  index,  while  that  of  the  latter  is  nil. 
Thus  even  the  ratio  of  mixture  in  flavoured  products  might  be  determin- 
ed. The  determination  of  the  iodine  index  of  essential  oils  requires  the 
following  precautions  :  the  use  of  a  uniform  volume  of  alcoholic  solution  of 
the  same  strength  in  all  the  tests  (100  cc.  of  solution  at  50"),  the  addi- 
tion of  the  chloro-iodo-merciiric  solution  (30  cc.)  in  a  dark  room  and  keep- 
ing the  bottle  in  the  dark  during  contact;  taking  care  that  all  solutions  should 
be  of  the  temperature  of  the  surrounding  air.  For  accurate  determina- 
tions, the  tests  with  a  .standard  essential  oil  preparation  should  always  be 
carried  out  at  the  same  time. 
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Pectinobacter  amylophilum,  a  New  Organism  which  may  be  of  Practical 

Importance  in  Flax  Retting.  --Macrinov  J.  a.    i.Sur  un  nouvcau  mkrorsanisiuc  pro- 

Ivoquant  la  fernientalion  <le  Taniidun  c*t  ilts  substaiicfs  pectiques),  in  Archivts  tics  Scitnces 
biolog-i'iues,  published  by  the  Imperial  Institute  of  Kxperiniental  Medicine  in  Pctroerrad 
(I'rcnch  edition),  Vol.  X\  III,  Xo.  s.  pp.  440-455,  S  fig.  Petrograd,  1915. 
When  carrying  out  bacteriological  analysis  of  a  sample  of  soil,  a  new 
icro-organism  was  isolated  the  behaviour  of  which  in  the  presence  of 
..uarch  attracted  attention.  In  contrast  to  other  micro-organisms  which  have 
the  power  of  decomposing  starch  but  prefer  sugar,  this  one  prefers  starch  to 
sugar. 

The  researches  were  conducted  at  the  Laboratory  of  the  vSection  of 
(kneral  jVIicrobiology  in  the  Imperial  Institute  of  Experimental  Medicine 
of  Petrograd.  Here  the  behaviour  of  the  new  bacterium  was  studied  in 
relation  to  the  fermentation  of  sugar,  starch  and  many  other  carbohydra- 
tes, pectic  substances,  nitrogenous  substances,  and  cellulose,  and  also  the 
products  of  its  vital  acti\'ity  in  a  suitable  en\aronment. 

The  name  of  Pectinobacter  amylophilum  corresponds  to  the  biochemical 
])roperties  of  the  new  bacterium.  The  name  of  the  genus,  Pectinobacter , 
indicates  its  property  of  acting  on  the  pectic  substances  ;  and  as  to  the 
name  of  the  species,  amylophilum,  it  points  to  its  tendency  to  use  starch 
exclusively  as  carbohydrate  food. 

Pectinobacter  amylophilum  is  rod-like,  somewhat  sw^ollen  towards  the 
centre,  from  4  to  6[j,  in  length,  with  a  diameter  of  0.5  to  i[x.  It  is  mobile,  and 
ill  fresh  cultures  has  a  spiral  movement.  Before  sporulation,  the  bacte- 
rium assumes  a  spindle-shaped  appearance,  and  the  spores,  elliptic  in  shape, 
are  born  in  the  widest  part  of  the  rod.  When  the  vegetative  parts  of  the 
bacterial  cell  are  destroyed,  the  spores  are  set  at  liberty,  and,  if  the  medium 
is  favourable,  their  development  begins. 

Conclusions  :  i)  Pectinobacter  amylophilum  is  the  specific  agent  of 
the  fermentation  of  starch  and  pectic  substances.  It  also  acts  on  the 
products  of  hydrolysis  of  starch,  although  it  has  an  evident  preference  for 
the  latter. 

2)  Owmg  to  its  property  of  acting  energetically  on  the  pectic  sub- 
stances in  an  aerobic  envirorment,  the  new  microbe  maj'"  be  of  great 
practical  importance  in  flax  retting. 

The  behaviour  of  this  microbe  in  relation  to  pectic  substances  has  been 
studied  in  the  process  of  flax  retting,  in  aerobic,  anaerobic,  and  mixed  en- 
vironments. In  the  first  case,  the  flax  stalks,  bound  into  bundles,  were 
heated  in  pure  water.  In  this  way  a  large  quantity  of  organic  substance 
was  extracted.  The  liquid  was  thrown  away  and  the  bundles  sterilised  in 
'some  more  water.  After  inoculating  with  bacteria,  the  bundles  were  placed 
a  thermostat  at  a  temperature  between  jo  and  45"  C.  After  8  to  10  daj's, 
retting  was  complete.  The  fibres  as  well  as  the  boon  separated  easily.  It 
is  found  from  experiments  with  the  fibre  that  it  is  of  good  quality  and  consid- 
erable strength,  although  fine  and  delicate.  It  keeps  whole  and  does  not 
break  up  into  shreds.  The  yield  of  the  flax  in  the  shape  of  fibre  and  tow  is 
an  excellent  one  with  this  treatment.     Investigations  are  being  continued. 

The  retting  in    an  anaerobic  medium    was  carried  out  in  wide  tall  glass 
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cylinders  tilled  with  water  to  the  brim,  the  whole  length  of  the  flax  bund- 
les being  put  into  the  cylinders.  Sometimes,  in  order  to  have  a  real  anaer- 
obic environment,  small  bundles  of  flax  stalks  were  put  into  small  test 
tubes,  and  the  air  pumped  out.  The  experiments  showed  that  the  action 
of  the  microbe  in  an  anaerobic  environment  is  insignificant.  In  a  mixed 
environment  (intermediate  between  aerobic  and  anaerobic)  the  work  of 
the  bacterium  is  less  active  than  imder  purely  aerobic  conditions,  and  more 
intense  than  under  anaerobic  conditions. 

(3)  The  new  bacterium,  which  has  the  powei  of  acting  on  starch  and 
destroying  the  vegetable  tissues,  should  play  an  important  part  in  the  de- 
struction of  the  vegetable  masses  falling  on  the  soil. 

798  -  New  Method  of  Flax  Retting  Invented  at  the  Technological  Institute  of  Petrograd. 

—  vSfc  No.  75:5  uf  this  riulUiin. 

799  ~   Hats  made  of  Chinese  Palm  Leaf.  —  ChieriC,  in  rA-^ricolturn  Coloniak,  Year  X, 
ist  llalf-Yeai',  Xo.  4,  pj).  i87-i5y.  llurence,  April  30,  1916. 

A  new  Chinese  industry  is  here  described,  namely,  the  manufacture  of 
hats  from  the  leaves  of  a  palm  tree  not  >et  identified  botanically  and  which 
the  Chinese  name  merely  describes  as  Tung-shu  (palm  plant). 

This  palm  tree  is  said  to  be  one  of  the  varieties  of  Chamaerops 
Jortunei. 

The  leaves  for  hat  manufacture  are  gathered  at  Kwanksien,  a  few 
miles  from  Cheugtu,  a  hilly  part  of  the  country,  where  the  plant  grows 
wild  in  large  numbers,  thriving  in  the  rather  poor  and  moist  soil.  The 
tree  presents  different  varieties,  some  specimens  reaching  a  height  of  6 
feet.  For  hat-making,  however,  the  leaves  of  the  small,  young  plants  are 
used  as  they  are  more  fibrous  and  flexible,  and  narrower.  The  leaves  are 
imported  into  Cheugtu  and  are  there  cut  up  into  long  strips  of  uniform 
width.  From  each  leaf  lOO,  no  or  up  to  120  strips  are  cut,  according  to 
the  quality  of  the  hat  and  the  flexibility  of  the  leaf.  The  cut  strips  are  boil- 
ed in  water  and  steeped  in  a  special  bath,  from  which  the}''  emerge  light 
yellow  in  colour.  On  drying  by  exposure  to  the  air  the  colour  turns  to 
pearl.  For  a  hat  of  the  finest  quality,  16  leaves,  i.  e.  about  1750  strips, 
are  required,  while  an  ordinary  hat  requires  an  average  of  iioo.  The  hat 
is  begun  and  finished  by  the  same  workman,  and  is  afterwards  washed  in 
an  acid  solution  of  secret  composition  and  is  next  hammered,  if  desired. 
Hammering,  which  is  carried  out  by  specialised  workmen  with  polished 
round  stones,  is  a  difficult  operation  w^hich  imparts  to  the  hat  a  particularly 
brilliant  gloss  of  very  pleasing  effect. 

The  best  hats  turned  out  by  this  new  Chinese  industry,  which  is  barely 
a  year  old,  are  fully  equal  to  genuine  panamas.  Thej'  are  in  such  demand  in 
the  home  market  that  it  is  intended  to  double  the  number  of  workmen  ; 
enquiries  from  abroad  are  also  beginning  to  come  in. 

800  -  The  Cheese  Industry  in  Portugal.  —  r.'vmires  p.aptista  adolpho,  in  Broieria,  Scric 

de  Vulgarizacdo  Scientifica,  Vol.  XIV,  Part  III,  pp.  156-164.  Braga,  Ma}'  1916. 

The  cheeses  manufactured  in  Portugal  proper  are  of  different  types, 
named  according  to  the  locality  or  region  of  production .     They  are  gener- 
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ally  small,  being  from  i.i  to  4.4  lbs.  each,  or  in  rare  cases   4.4  to  6.6  lbs. 

Among  the  oldest  kinds  manufactured,  the  chief  are  :  i)  "  Serra  da 
Estrella  "  and  its  varieties  "  do  Alemtejo  "  and  "  de  Azeita  "  ;  2)  "*Ca- 
stello  Branco  "  ;  3)  "do  Rabacal".  All  of  them  are  made  from  ewes' 
milk  except  "  Castello  Branco",  which  is  made  from  goats'  milk  or  goats' 
and  ewes'  milk  mixed,  and  they  are  all  soft  cheeses.  The  best  is  the  Serra, 
which,  if  well  prepared,  will  compare  with  any  foreign  cheese  made  from 
ewes'  milk.  Besides  these,  however,  there  are  a  large  number  of  very  differ- 
ent descriptions  of  cheese  of  local  manufacture  and  consumption,  among 
which  there  are  mentioned  ;  "  saloio  "  made  with  cows'  milk  in  the  neigh- 
bourhood of  Lisbon,  and  eaten  fresh  ;  the  hard  goats'  milk  cheese  of  Beira- 
bassa  ;  and  the  small  cheeses  of  Serpa  weighing  from  2.4  to  3.5  ounces  and 
of  very  delicate  flavour.  During  the  last  few  years  two  new  descriptions 
worth  mentioning  have  appeared  on  the  market,  the  only  hard  cheeses 
manufactured  in  Portugal  :  one  is  an  imitation  of  "  Caerphilly",  and  the 
other  is  known  under  the  name  of  "Cardiga".  Imitations  (generally 
good)  of  Camembert,  Edam  and  Gouda  are  also  made. 

In  the  Azores,  where  cheese-making  is  on  an  industrial  scale,  the  hard 
cheeses  "  Pico  ",  "  San  Jorge  "  and  "  Terceira  "  (so-called  from  the  name 
of  the  islands  where  chiefly  produced)  have  been  manufactured  for  a  long 
time  almost  exclusively  from  cows'  milk.  From  the  island  of  vSan  JVIiguel  the 
cheese  industry  has  Icng  since  disappeared,  butter-making  having  comple- 
tely taken  its  place.  The  cheeses  produced  in  the  Azores  are  held  in  great 
esteem  in  Portugal.  They  weigh  from  11  to  33  lbs.  each,  and  sometimes, 
though  less  frequently,  44  to  66  lbs. 

In  Madeira,  cheese-making  is  in  process  of  development.  Fairl)"-  suc- 
cessful imitation  of  the  Edam,  Gouda  and  Cheddar  cheeses  are  turned  out, 
skim  milk,  produced  in  large  quantities  by  the  butter  industry,  being  part- 
ly utilised. 

Among  the  cheeses  made  in  Portugal  proper,  the  Serra  fetches  the  high- 
est price  (from  45  to  60  centavos,  i.  e.  iid.  to  is.  3d.  per  lb.)  The  Alem- 
tejo is  hardly  any  cheaper,  but  the  island  cheeses  are  a  little  lower  in  price ; 
the  minimum  market  value  to  which  they  sometimes  drop  is  30  centavos, 
or  7  14  d-  per  lb. 

In  Portugal,  the  total  annual  production  of  cheese  has  been  calculated 
to  amount  to  6  210  tons,  being  5  560  tons  for  Portugal  proper  and  650  tons 
for  the  Azores.  These  figures  do  not  include  Madeira.  The  quantity  manu- 
factured from  ewes'  milk  is  estimated  at  3  qoo  tons,  that  from  mixed  ewes' 
and  goats'  milk  at  i  100  tons,  that  made  from  goats'  milk  at  i  200  tons 
and  that  from  cows'  milk  at  910  tons. 

In  continental  Portugal  cheese-making  is  chiefly  a  home  industry, 
carried  on  with  primitive  implements  and  on  primitive  methods.  For  curd- 
ling, the  rennet  of  the  kid  is  sometimes  used,  but  mostly  the  dried  flowers 
of  Cinara  Cardunculus.  There  are,  however,  some  large  factories  equipped 
with  up-to-date  plant  ;  these  turn  out  almost  all  the  cheese  manufactured 
in  the  islands. 

The  manufacture   of  imitations  of  foreign  cheeses,   chiefly    as  an  ad- 
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juiict  to  the  butter  industry,  was  encouraged  a  few  years  ago  by  the  district 
agricultural  experiment  Farms  ("  Quintas  districtaes")  and  afterwards 
by  the  Schools  of  agriculture,  especially  those  of  vSantarem  and  Coimbra. 

The  chief  defect  in  the  cheeses  produced  in  Portugal  proper  is  their 
lack  of  standard  quality.  As  to  the  quantity  produced,  it  is  only  limited 
by  the  milk  available,  there  being  a  sure  market  for  the  entire  output.  The 
excessive  number  of  very  small  farms  with  little  livestock  makes  it  diffi- 
cult to  improve  the  cheese  industry.  In  the  Serra  da  Estrella,  where  sheep 
and  goats  are  most  productive,  each  female,  during  the  lactation  period, 
furnishes  8.8  to  9.8  galls,  of  milk  beyond  what  is  required  for  rearing,  which  is 
a  comparatively  good  output.  The  flocks,  however,  are  very  small,  rarely 
numbering  more  than  200  head.  Mostly  they  consist  of  100  and  even  less. 
Here  and  in  Central  Beira,  the  milk  production  is  of  equal  importance  with 
wool  production.  In  the  Alemtejo,  milk  production  is  secondary  in  import- 
ance to  wool,  meat  and  tallow.  Though  in  this  latter  province  the  flocks  are 
larger,  this  is  set  off  by  the  low  figure  of  production,  which  sometimes  is 
only  2.2  gaUs  per  head  above  the  rearing  requirements. 

801  -The  Measures  to  be  adopted  for  Preventing  Unfair  Competition  in  the  Cheese 

Trade.  —  BArtschi  J.  and  PIaldemann  M.  (President  and  Secretary  of  the  Swiss  I'nion 
of  Cheese  F^xporters).  Federation  Internationale  de  Laiterie,  I'lime  Con'^ns  International 
de  Laiterie  a  Berne,  8  ait  lo  Juin  1914,  IVth  Section,  Mth  Question,  Report  Xo.  3,  pp.  1-3. 

The  writers  put  forward  the  following  proposals,  the  carrying  out  of 
which   may   assist   in   combating   imfair   competition. 

1.  Constant  work  subsidised  by  the  State,  with  the  object  of  improv- 
ing the  quality  of  milk  and  dairy  products  (keeping  powers,  fat  cont- 
ent, etc),  i.  e. : 

[a)  Directions  as'  to  fattening,  treatment  and  feeding  of  dairy  cows 
(return  to  nature)  ; 

[b)  Instructions  as  to  milking  (the  utmost  cleanliness  in  milking 
and  handling  the  milk)  ; 

(c)  Strict  observance  of  existing  laws  (law  on  the  trade  in  food  pro- 
ducts, special  enactments  and  regulations)  ; 

(d)  better  technical  training  for  manufacturers  (cheese  makers), 
as,  if  the  goods  will  not  keep,  they  have  to  be  sold  at  any  price,  and  the 
fluctuations  are  in  that  case  ruinous. 

The  importance  of  milk  and  dairj'-  products  in  human  food  alone  justi- 
fies these  measures,  apart  from  the  enormous  value  involved. 

2.  Establishment  of  international  standards  for  a  uniform  method  of 
judgment  and  analysis  of  cheese,  which  would  allow  for  present  commer- 
cial practices  and  training  of  specialist  experts  whose  opinion  would  be 
decisive  in  disputes. 

3.  More  intensive  joint  work  between  co-operative  organisation, 
Chambers  of  Commerce  and  the  authorities. 

4.  Thorough  systematic  propaganda  for  the  increased  consumption 
of  cheese  as  a  healthy  food  for  the  people. 


802  -  Changes  occurring  in  Potatoes  during  Storage.  -  .sec  No.  743  of  ibxs  Bulletin. 


PlvANT  DISEASES 


DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 


803  -  Gummosis  in  the  Citrus  Plantations  of  Florida.  —  Stevens  h.  e.  in  University  of 

Florida,  A'^ncultuial  Expfrmu-nt  Station,  Kipcrl  lor  the  Fiscal  Year  cndiifj  June  30th,  1914, 
pp.  57-71.  Tallahassee,  Fla.,  1915. 

Gummosis  is  common  in  the  citrus  plantations  of  Florida,  causing  great- 
er damage  year  by  year,  especially  in  the  north.  Among  citrus  trees,  C. 
Aurantium  amara  alone  appears  exempt. 

Very  little  is  known  as  to  the  origin  and  cause  of  this  disease.  It  is 
certain  that  its  development  is  influenced  by  several  factors,  and  although 
many  species  of  fungi  are  associated  with  gummosis,  none  of  them  can  be 
regarded  as  the  true  pathogenic  agent. 

With  the  object  of  making  a  contribution  to  the  study  of  this  interest- 
ing question,  the  writer  undertook  a  series  of  researches  and  experiments 
and  a  very  careful  investigation  into  the  course  of  development  of  the 
infested  areas.  vSeveral  inoculation  trials  were  made,  both  with  crude 
diseased  material  and  with  pure  cultures  of  Diplodia  natalensis  and  Pho- 
tnopsis  Ciiri. 

The  18  infested  areas  studied  for  a  period  of  13  months  were  selected 
so  as  to  represent  as  closely  as  possible  the  different  stages  of  development 
of  the  disease. 

Three  stages  are  distinguished  :  i)  the  tissues  seem  impregnated  with 
water  over  small  portions  of  the  bark  ;  small  lesions  and  a  few  cracks  appear 
from  which  a  slight  amount  of  gum  exudes  ; 

2)  The  secretion  of  gum  increases,  the  bark  tissue  hardens  and 
cracks  all  over  ; 

3)  Below  the  diseased  part,  the  cambium  forms  a  new  parenchj'nia, 
and  the  diseased  portions  are  ultimately  completely  eliminated,  leaving 
a  dry  rough  scar. 

The  first  observations  were  made  in  May  191 3  and  afterwards  repeated  at 
intervals  of  three,  ten  and  thirteen  months. 
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Of  the  eighteen  infected  areas  examined  at  the  time  the  observations 
were  begun,  eight  appeared  already  cured,  while  in  the  ten  others  the  infec- 
tion was  in  full  course  of  development.  Five  of  these  latter  always  con- 
tinued active,  two  recovered  and  then  became  active  again,  and  finally  three 
seemed  fully  healed  at  the  end  of  the  thirteenth  month. 

With  regard  to  the  eight  other  areas,  healthy  in  appearance,  four  re- 
mained so  for  some  time,  in  two  the  disease  became  active  for  some  length 
of  time,  and  the  last  two,  with  the  disease  in  active  progress,  continued  in 
this  condition  with  extensive  mortification  of  the  tissues  and  abundant 
secretion  of  gum. 

As  will  be  seen,  the  development  of  the  disease  is  verj'  slow,  with  al- 
ternating active  and  passive  phases,  which  may  be  related  to  variations 
in  the  degree  of  resistance  of  the  plant  attacked.  When  healing  takes 
place,  the  whole  of  the  infection  has  not  been  eliminated  through  the 
tissues  of  the  host,  but  the  pathological  process  appears  to  be  arrested, 
perhaps  owing  to  the  formation  of  new  tissues  which  react  with  more 
intensity  against  the  disease.  This  is  the  period  of  greatest  resistance  of 
the  plant.  Afterwards  the  continuation  of  the  attacks,  excessive  production 
of  fruit,  and  other  factors  also,  weaken  and  exhaust  the  plant,  lowering  its 
resisting  powers  so  that  the  infected  area  reverts  to  the  active  stage,  and 
the  disease  spreads  to  the  surrounding  tissues. 

The  writer  also  carried  out  inoculation  experiments  with  diseased  tissue, 
with  cultures  of  Diplodia  natalensis  and  with  cultures  of  Phomopsis  Cilri, 
both  on  young  orange  trees  in  pots  and  on  adult  plantation  trees.  No  defi- 
nite conclusions  can  be  drawn  from  the  results  obtained,  as  it  was  not  poss- 
ible in  any  case  to  produce  the  formation  of  the  characteristic  infected 
areas.  In  the  adult  trees  there  was,  it  is  true,  a  slight  secretion  of  gum,  with 
partial  mortification  of  the  tissues,  but  it  was  only  for  a  very  short  time, 
and  over  very  limited  extents  of  the  bark.  The  results  are  still  more 
negative  in  relation  to  young  plants,  which  are  undoubtedly  endowed  with 
a  higher  degree  of  resistance. 

In  the  control  experiments  the  best  results  were  obtained  by  means  of 
cupric  paste  and  carbolineum  : 

(i)  Cupric  paste  :  solution  of  sulphate  of  copper  and  milk  of  lime  in 
equal  parts  ;  mix  thoroughl^^  then  add  lime  until  the  mixture  acquires 
a  certain  consistency.  The  infected  areas  were  cured  in  the  proportion 
of  64  %. 

(2)  Carbolineum  diluted  in  soap  water  :  cures  60   %. 

Before  applying  the  antiseptic,  it  is  necessary  to  cut  away  unstinting- 
ly  all  the  infected  wood  and  the  adjacent  parts,  and  not  to  confine  oneself 
to  simply  sci  aping  and  removal  of  the  bark,  as  is  usually  done  in  the  majorit}' 
of  cases. 

804  -  Citrus  Barkrot  in  the  Philippines. -/erbst  c,  11.  in  Jiu-  FhHippinc  Aiincuituud 

Review,  Vol.  \'1I1,  No.  2,  pp.  'i5-y7,  MaiiiUu,  it>i5. 

The  appearance  of  the  disease  known  as  "  citrus  barkrot  "  has  caused 
serious  injury  to  the  cultivation  of  citrus  trees  in  the  province  of  Batangas, 
Philippine  Islands.     This  disease  having  broken  out  with  special  severity 
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after  the  eruption  of  the  Taal  volcano  in  January,  1911,  many  growers 
believed  that  the  eruption,  which  defoliated  the  trees,  is  responsible  for  the 
outbreak;- 

The  mandarin  [Citrus  nobilis  Lour.)  appears  extremely  susceptible  to 
the  disease.  The  "  calamondin  "  (C  mitis  Blanco)  is  also  attacked,  but 
with  much  less  severity.  The  sweet  orange  (C.  Aurantmm  L.)  and  the  po- 
melo (C.  decumana  L.)  are  much  more  resistant  than  the  mandarin  to 
barkrot,   being  seldom  attacked  to  a  seri6us  degree. 

Barkrot  has  much  in  common  with  gummosis,  with  the  difference  that 
the  disease  is  an  exudation  of  sap  instead  of  gum,  and  that  young  trees 
and  seedlings  are  immune.  The  characteristic  of  barkrot  in  which  it  is 
similar  to  gummosis  is  that  in  some  cases  badly  infected  trees  mature  their 
fruit  prematurely,  the  fruit  showing  a  bright  yellow  colour  while  still  very- 
small.  This  is  particularly  noticeable  in  the  mandarin,  which  usually  does 
not  colour  well  in  the  Philippines. 

The  disease  makes  its  presence  known  by  the  oozing  out  of  sap  from 
the  bark,  which  softens  and  forms  a  putrid  sore,  varying  in  size  from  one- 
half  to  3  ^/g  centimetres  on  the  trunk  and  branches,  generally  at  the  height 
of  ^/.2  to  I  1/2  metres  from  the  ground,  though  the  disease  occurs  as  high 
as  3  to  4  metres  on  the  larger  branches.  Where  the  outbreak  is  se- 
vere these  spots  occur  tliickly  and  finally  unite,  with  the  result  that  the 
tree  or  branch  is  quickly  girdled.  Numbers  of  insects  are  attracted  to 
the  sores  by  the  putrid  sap.  and  the  spots  are  usually'  found  to  be  infected 
with  the  larvae  of  various  insects  which  keep  up  the  irritation.  As  the  tree 
strives  to  overcome  the  disease,  the  spots  dry  up.  the  edges  of  the  sores  be- 
gin to  heal  over,  and  the  bark  curls  or  scales.  On  brushing  off  the  dead 
bark  the  new  wood  is  seen  forming  on  the  edges  of  the  sores,  giving  to  badly 
affected  branches  a  queer  distorted  appearance. 

The  term  "  barkrot  "  is  to  some  extent  misleading,  as  the  disease  does 
not  originate  in  the  bark.  If  the  bark  and  cambium  layer  are  cut  away 
and  the  underlying  wood  carefully  examined,  a  dark-coloured  area,  usually 
of  a  brown  to  a  reddish  tinge,  is  found.  This  extends  into  the  wood  to 
different  depths.  As  in  gummosis,  the  sap  collects  in  small  pockets  be- 
tween the  wood  and  cambium  laj^er  until  the  bark  is  separated  from  the  wood 
and  finally  split  by  the  pressure  within,  so  that  the  sap  oozes  out. 

The  Philippine  Bureau  of  Science  has  carried  on  investigations  on  bark- 
rot, but  failed  to  find  an  organism  to  which  the  disease  might  be  attribut- 
ed. Apparently  it  is  a  physiological  disease  produced  by  unfavourable 
soil  and  cultural  conditions.  The  irregularity  of  the  water  supply  is  also  a 
factor. 

Proper  ploughing  and  cultivation  varying  in  depth  each  year,  and  the 
planting  of  leguminous  cover  crops  during  the  rainy  season,  are  apparently 
essential  in  the  prevention  and  cure  of  barkrot.  The  cover  crop  should  be 
cut  and  left  as  a  mulch  during  the  dry  season.  The  treatment  of  the  tree 
itself  is  a  matter  of  secondary  inqjortancc. 

The  earth  round  the  tree  should  be  thoroughl}'  loosened  and  stirred. 

The  diseased  spots  should  be  cut  out  down  to  the  healthy  wood,  at  once 
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painting  the  wound  with  a  protective  material.  The  Philippine  Bureau 
of  Agriculture  has  worked  satisfactorily  along  the  above  lines,  obtaining 
improvement  which  leaves  little  to  be  desired  under  this  treatment. 

803  -  "  Parch  Blight  "  on  Douglas  Fir  in  Oregon.  —  munger  Thornton  t.  in  The  Plant 

Wii)l(i,ViA.  HI,  No.  J,  ])]).  4')-|7.  I'.altiiiKirc-,  Md.  February  i<)i(). 

Quite  frequently,  in  the  spring  of  the  year,  the  foliage  of  the  Douglas 
fir  trees  in  the  vicinity  of  Portland,  Oregon,  turns  brown,  and  entire  trees 
are  sometimes  as  sere  as  though  recently  dead  or  dying.  With  the  begin- 
ning of  the  growing  season,  however,  most  of  the  buds  open  normally, 
and  by  midsummer  the  trees  have  regained  their  usual  green  appearance, 
many  of  the  old  needles  dropping  off. 

The  injury  is  generally  limited  to  temporary  inhibition  of  growth,  with 
a  slight  loss  of  timber  production.  Isolated  trees  are  more  liable  generally 
to  the  disease  than  dense  groves.  P^xposed  eastern  sides  of  forest  are  more  af- 
fected than  the  western  sides  in  protected  locations. 

The  blight  is  due  to  the  dry  east  winds  that  occasionally  sweep  across 
the  Cascade  Moimtains,  the  vicinity  of  Portland  being  particularly  exposed 
to  the  direct  sweep  of  these  winds  down  the  canyon  of  the  Columbia  river. 

The  Douglas  fir  [Pseudotsuga  Douglasii)  in  this  region  is  called  the  Coast 
form,  and  is  particularly  dependent  upon  a  humid,  mild  climate,  and  conse- 
quently suffers  from,  these  hot,  dry  blasts,  which  cause  excessive  transpira- 
tion and  produce  the  above  injuries. 

806  -  Fruit  Injury  during  the  Fumigation  of  Citrus  Trees:  Causes  and  Remedies  (i).  -- 

\AoGLtrM  R.  S.  in  The  Fruit  World  of  Australasia,  Vol.  XVII,  No.  3,  pp.  70-72.  Mellxnirr^-, 
March    ist,     1916.  / 

The  production  of  citrus  fruits  in  Australia  amounted  in  1913-1914  to 
1,341,878  bushels  of  oranges  of  the  value  of  £  497,286,  while  that  of  ler/lons 
was  297,083  bushels  valued  at  £  97,  753.  The  problem  of  protecting  xiitrus 
trees  against  their  enemies  therefore  is  of  great  importance.  The  r/iethod 
of  control  most  in  use  is  that  of  fumigation  with  hydrocyanic  acid,  a  very 
effective  system,  but  one  which  sometimes  pits  the  fruits.  The  writer 
proposed  to  investigate  methods  of  avoiding  such  injury.  The  pitting  of 
fruit  caused  by  hydrocyanic  acid  fumigation  has  been  put  down  by  spec- 
ialists to  various  causes,  such  as  sulphuric  acid,  the  presence  of  nitric  acid 
in  the  sulphuric  acid,  the  too  rapid  evolution  of  the  gas.  the  absorption  of 
the  gas  by  the  water  on  the  tree,  an  abrasion  of  the  fruit  produced  by  the 
tent  placed  over  the  tree,  etc.  The  impurities  contained  in  the  two  re- 
agents used,  however,  potassium  cyanide  and  sulphuric  acid,  are  in  such  small 
quantities  that  they  cannot  produce  an}-  marked  elTect.  On  the  other  hand 
there  can  be  no  question  of  the  pitting  being  caused  by  minute  drops  of 
sulphuric  acid  thrown  off  in  the  over-rapid  evolution  of  the  hydrocyanic 
acid,  as  in  that  case  the  injur}'-  would  only  affect  the  fruits  placed  lowest 
and  in  the  immediate  vicinity  of  the  generator.  The  most  seriously  injured 
fruits,  however,  are  those  at  the  top,  and  sometimes  they  are  the  only  ones 

(i)  Sec  also  B.  June  i';ii.  No.  kKv.  (/'-'/■) 
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injured.  If  fumigation  is  carried  out  before  sunset  the  pitting  is  sometimes 
only  found  on  the  sunward  side.  Finally,  if  instead  of  sulphuric  acid  phos- 
phoric acid,  which  is  stable  and  has  a  very  slow  reaction  is  used,  the  ex- 
tent of  pitting  is  not  in  the  least  reduced  nor,  as  the  author  ascertained  expe- 
rimentally, is  it  reduced  when  chemically  pure  hydrocyanic  acid  is  employed. 
It  may  therefore  be  concluded  with  certaint}'  that  the  pitting  is  caused  by 
hydrocyanic  acid  and  by  no  other  cause.  It  depends  :  (i)  on  the  quantity 
of  gas  used  and  the  length  of  fumigation  ;  (2)  on  the  condition  of  the  plants 
treated  ;  (3)  on  atmospheric  conditions. 

Generally  speaking,  a  plant  weakened  by  gummosis,  for  instance,  sus- 
tains more  injury  than  a  vigorous  one.  The  pitting  is  more  severe  in  fruits 
with  thin  skin,  especially  if  the  latter  has  recent  abrasions.  The  Author 
found  that  on  fruits  pricked  with  a  fine  needle,  then  subjected  to  fumiga- 
tion with  chemically  pure  hydrocyanic  acid,  a  depressed  pitted  zone  always 
formed  round  the  prick.  Consequently  the  bulk  of  the  injury  arises  from 
lesions  occasioned  during  the  pulling  over  of  the  tents. 

The  pitting  is  much  more  severe  when  fumigation  is  carried  out  :  i) 
during  hot  sunny  days  ;  2)  when  the  temperature  is  near  32^  Fahr  ;  3)  dur- 
ing exceptionally  hot  nights  ;  4)  when  a  strong  wind  blows  and  shakes  the 
tents  ;  5)  during  very  wet  nights. 

Excessive  moisture  in  itself  occasions  more  injury  than  all  the  other 
factors  together,  precisely  because  it  renders  the  tents  more  impermeable 
to  gas  and  heavier,  which  increases  the  injury  already  sustained  by  the  trees 
when  they  were  pulled  over. 

The  bulk  of  the  injury  therefore  may  be  avoided  by  taking  the  follow- 
ing precautions  :  preventing  the  tents  striking  the  trees  as  far  as  possible ; 
using  poles  higher  than  the  trees  to  support  the  tents  ;  stopping  the  fumiga- 
tion when  the  tents  are  heavy^  with  wet  or  when  the  trees  are  wet  ;  carrjnng 
out  no  fumigation  during  over-hot  days,  or  when  windy,  or  when  the  tempe- 
rature is  too  low  (the  author  advises  adopting  36^  F.  as  the  minimum  temp- 
erature) . 

Trees  sprayed  with  Bordeaux  mixture  may  not  be  fumigated  until 
a  year  later.  Failure  to  observe  this  rule  causes  exfoliation.  The  Author 
never  found  any  injury  follow  from  fumigation  following  treatment  with 
inie  and  sulphur  solution. 
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807  -  On  the  Original  Range  of  Spongospora  subterranea.  —hYu^N  g.  r.  ami       gknek.alitiks 

RCGEkS  I.E.  in  Scituct,  New  Series,  VoL  XLII,  No.  i<jij6,  pp.  ').|o-<,4i.  I,ancaster,  I'a.,  1916. 

The  discovery  of  Spongospora  suhterraiiea  by  the  Department  of  Agri- 
culture of  the  United  vStates  on  potatoes  from  Peru  throws  some  light  on 
the  still  unsettled  question  of  the  place  of  origin  of  this  parasite."  It  is 
very  widespread  in  Europe,  and  during  the  last  three  or  four  years  has  also 
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appeared  in  several  parts  of  the  United  States  (i)  and  Canada,  causing  ex- 
tensive damage. 

As  was  shown  by  the  work  of  Kunkel,  the  union  between  the  plant  host 
and  the  parasite  is  an  extremely  intunate  oue,  which  proves  that  the  form 
of  parasitism  under  consideration  is  of  very  ancient  date. 

The  disease  never  assumes  acute  foim.  the  destruction  of  the  tissues 
being  neither  rapid  nor  complete,  but  the  process  of  infiltration  and  de- 
struction is  slow,  and  a  comparatively  long  time  is  required  to  overcome  the 
resistance  of  the  plant. 

Specimens  of  the  parasite  were  discovered  by  L,agerheim  at  Quito 
(Ecuador)  in  1891.  It  was  not  stated,  however,  whether  the  disease  was  en- 
demic or  whether  it  came  from  Europe,  where  it  has  been  known  since  1841. 

In  the  present  case  the  potatoes  were  native  to  Peru,  coming  from  the 
eastern  slope  of  the  Andes,  the  regions  of  Cuzco  and  Ollantayatambo  at 
about  10,000  ft.  altitude.  vSome  of  the  infected  tubers  were  even  supplied 
direct  by  the  Indians  residing  in  a  locality  lying  between  the  valleys  of 
the  Umbamba  and  the  Lucumayo  near  the  Panticalla  Pass,  at  12,000  ft, 
almost  at  the  limit  of  potato  cultivation.  The  presence  of  European 
materials  in  these  isolated  and  remote  spots  must  be  set  aside  a  priori  : 
therefore  host  and  parasite  would  be  indigenous  to  Peru.  This  hypothe- 
sis is  further  borne  out  by  another  fact  :  the  spores  which  develop  on  the 
Peruvian  varieties  are  much  smaller  than  those  found  on  the  European  and 
North  American  tubers.  Generally  the  disease  is  much  l^ss  severe,  so  much 
so  that  the  natives  pay  no  attention  to  it.  In  the  course  of  time  the  host 
appears  to  acquire  a  power  of  resistance  which  counterbalances  the  patho- 
genic action  of  the  Spongospora. 

Thus  two  reasons  suggest  that  South  America,  the  place  of  origin  of 
the  potato,  also  gave  birth  to  S.  suhterranea. 

808  -  Changes  in  the  Chemical  Composition  of  Rye  Seed  due  to  the  Action  of  Certain 

Forms  of  Fusarium.  —  See  No.  742  of  this  Bulletin. 

809  -  Experiments  on  Smut- resisting  Powers  of  Different  Varieties  ofWheat.  —  von 

PLANTS  KiRCHNER  O.  ill  ZeitschHjt  fur  Pflanzenkrankheiten,  Year  1016,  Vol.  26,  No.  i,  pp.  17-25. 

Stuttgart,  April   22,   191 6. 

The  writer  has,  since  1903,  carried  on  cultivation  experiments  at  Hohen- 
heim,  Germany,  with  360  wheat  varieties  (241  winter  and  119  summer  vari- 
eties) for  the  purpose  of  studying  their  resistance  to  smut  [Tilletia  tritici). 
The  varieties  in  question  are  common  wheat  [Triticum  vulgar e),  dwarf 
wheat  [T.  compactum),  rivet  wheat  [T.  turgidum),  hard  wheat  (2'.  durum), 
Polish  wheat  {T.  polonicum) ,  <.\)Q\t  {T.  Spelta).  two-grain  wheat  {T.  dicoccum), 
and  one-grain  wheat  (T.  monococcnm).  The  seed  was  brought  into  contact 
with  fresh  fungal  spores,  and  sown  on  the  same  day  with  equal  areas  for 
each  variety  ;  the  young  plants  were  afterwards  all  given  the  same  care  and 
at  the  end  of  the  experiment  the  number  and  percentage  of  diseased  ears 
in  all  the  varieties  were  determined.     The  majority  of  the  varieties  proved 

(i)  Sec  li.  l'"ebruavy  iiji6.  No.  246.  (^'V.) 
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SO  prone  to  the  disease  in  the  verj'  first  experiment  that  there  was  no  necess- 
ity to  test  them  again ;  others,  showing  greater  resistance  were  re-tested 
two  OT  more  times. 

It  was  found  that  there  are  only  a  few  varieties  possessing  great  resist- 
ance to  the  disease.  Such  are  chiefly  the  winter  wheats,  including  the 
dwarf  and  rivet  wheats. 

Among  the  194  varieties  of  winter  wheat  studied,  those  belonging  to 
the  group  velutinum  Schiibl.  are  the  most  resistant,  namely  :  «  Hohenheini 
No.  77  "  which  was  attacked  4  times  during  an  experimental  period  of 
10  years,  "  Fiirst  Hatzfeld  "  and  also  "  Fiirst  Hatzfeld  de  Cimbal". 

Among  the  winter  spelt  varieties  there  were  3  blue  ones  belonging  to 
the  group  Ahfildii  Korn.  characterised  by  great  resistance,  namely  "  blue 
winter  spelt  with  large  square  ear  ",  "  hairy  blue  spelt  with  loose  square 
ear  ",  and  "  hairy  blue  spelt  with  large  square  compact  ear  ". 

Summer  wheat  is  slightly  more  resistant.  Mention  must  be  made  espec- 
ally  among  the  71  varieties  of  common  autumn  wheat  tested,  of  the  Ga- 
lician  varieties  with  large  square  ear,  although  they  behaved  somewhat 
diversely  in  the  different  years  of  experiment.  "  Red  Schlaustedt  wheat  " 
and  a  wheat  obtained  by  pedigree  crossing  of  the  varieties  "  Bohemian 
Wechselweizen  "  x"  Richelle  white  early  "  gave  a  like  result.  The  most 
resistant  variety  was  the  "  beardless  Odessa  ",  which,  being  tested  six 
tiraes,  on  one  occasion  showed  0.56  %  and  on  another  2.5  %  of  diseased 
ears. 

Among  the  rivet  wheats,  the  variety  "  smooth  miracle  red  "  which  was 
tested  4  years  in  succession  was  entirely  free  from  the  disease. 

The  hard  wheats  were  difficult  to  infect.  Two  of  them  especially  are 
highly  resistant,  the  "  white  hard  smooth  wheat  with  white  awn  "  and  the 
"  white  hard  smooth  wheat  with  black  awn  ". 

Among  the  Polish  wheats  which  were  also  difficult  to  infect,  mention 
is  made  of  the  "  large  ear  wheat  "  and  "  black  awn  wheat  ". 

Among  the  5  varieties  of  spelt  wheat  which  were  generally  fairly  im- 
mune, there  were  2  blue  ones  which  up  to  now  never  contracted  the  disease. 

"  The  red  summer  one-grain  wheat  "  was  difficult  to  infect.  In  8 
experiments  the  "  red  hairy  summer  one-grain  wheat  "  once  had  no  spores 
and  on  another  occasion  had  0.77  %  of  diseased  ears. 

The  writer  then  mentions  some  varieties  of  winter  wheat  particularly 
prone  to  the  disease.  They  are  :  "  Strube's  hybrid  No.  26"  with  62.47  %> 
"  Strube's  hybrid  No.  210  "  with  62.98  %,  "  Buhleudorf  wheat  with 
vSperhng  brown  grain  "  with  64.5  %  and  "  Heines  Teverson  "  with  85.77  % 
of    diseased    ears. 

The  least  resistant  summer  wheats  were  ;  "  Green  mountain  "  with 
24.2   %  and  "  Rimpau  red  Schlanstedt  "  with    45.4  %  of  infected  ears. 

"  Wliite  winter  bearded  spelt  "had  44.87  %  and  the"  two-grained 
winter  white  semi-awned  "  had  85.92   %  of  diseased  ears. 

Between  the  high  susceptibility  and  low  susceptibility  groups  are  the 
other  varieties  tested.  It  is  certain,  therefore,  that  in  addition  to  the  vari- 
eties fairly  or  highly  prone  to  the  disease,  there  are  others  which  rarely  or 
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never  contract  it.  These  differences  might  perhaps  be  still  more  clearly 
shown  if  pure  lines  were  used  for  experiment,  which  was  not  the  case   here. 

These  experiments  have  also  proved  that  among  some  descriptions 
of  one  and  the  same  variety  of  wheat,  a  certain  agreement  is  found  as  re- 
gards their  resisting  powers  to  smut,  but  that  this  is  not  observed  in  the 
most  important  cultivated  forms  (ordinary  and  spelt).  The  experiments 
made  with  common  wheat  and  spelt  generally  showed  that  when  a  wheat 
is  resistant  to  smut,  another  belonging  to  the  same  botanical  group  does  not 
necessarily  behave  in  the  same  way.  The  degree  of  predisposition  must 
rather  be  regarded  as  a  character  typical  of  the  wheat  under  examination. 

The  author  also  endeavoured,  by  infection  tests,  to  study  the  influence 
of  external  factors  on  the  result  of  contamination  with  spores  of  the  parasite. 
Even  in  the  case  cf  wheats  which  were  regarded  as  prone  to  the  disease  the 
figures  obtained  in  the  diiferent  years  for  the  same  wheat  differed  greatly, 
sometimes  falling  to  zero.  It  follows  that  the  fact  that  an  artificially  in- 
fected wheat  has  not  contracted  the  disease  does  not  necessarily  mean  that 
it  is  refractory  to  it. 

The  great  influence  of  external  factors  on  the  result  ot  infection  partly 
explains  the  contradictory  observations  made,  especially  by  farmers,  with 
regard  to  the  smut-resisting  powers  of  different  wheats.  In  well-conducted 
experiments,  however,  a  fair  agreement  of  the  different  wheats  is  nevertheless 
observed.  For  instance,  out  of  17  wheats  studied  by  the  author  and  after- 
wards also  tested  by  TubEuf  and  Hecke,  the  same  wheats  were  found  prone 
or  resistant  to  smut  in  all  the  investigations.  The  writer  concludes  that 
Hecke's  opinion  that  resistance  to  the  disease  is  in  each  wheat  a  constant 
character  influenced  by  other  factors  is  correct. 

Assuming  that  the  degree  of  resistance  is  a  constant  character  of  the 
wheat,  it  must  be  concluded  that  this  character  is  hereditary.  No  such 
experiments  as  were  undertaken  for  "  rust  "  have  as  yet  been  carried  out, 
to  determine  whether  susceptibility  to  the  disease  is  hereditary.  The  writer 
does  not  think  that  the  observations  relating  to  rust  can  be  extended 
to  smut. 

Without  taking  into  account  the  question  of  heredit}',  the  attempt 
has  already  been  made  to  clear  up  the  matter  of  the  greater  or  lesser  resistance 
of  certain  wheats  to  smut.  TubEiif  suggested  that  a  relation  might  exist 
between  resistance  to  smut  and  the  rapidity  of  the  germination  of  the  wheat 
grains,  those  wheats  which  germinate  rapidly  being  the  more  resistant. 
This  opinion  is  also  supported  bj'-  AppEL  and  Gassner,  who  claim  to  have 
actually  found  such  a  relation.  The  writer's  experiments  nevertheless  have 
shown  that  these  results  do  not  admit  of  generalisation  and  that  at  any  rate 
this  relation  does  not  exist  in  a  large  number  of  common  wheats,  hard  wheats, 
winter  and  summer  spelts.  HeckE  obtained  the  same  residt.  Nor  is  there 
any  relation  between  the  germinating  capacity  and  the  smut  resistance,  as 
was  proved  by  the  writer. 

The  di ff erence  in  smut-resistance  is  thought  b>  the  writer  to  be  due 
rather  to  differences  in  the  chemical  composition  of  the  plantlets.  The  obser- 
vations in  respect  to  variou'=!  diseases  (rust,  mildew,  etc.),  showing  that  the 
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most  resistant  wheats  have  a  different  chemical  composition  from  those  of 
low  resistance,  speak  in  favour  of  this  hypothesis. 

In  order  to  test  this  hypothesis,  the  author  studied  the  acid  content  of 
wheats  differing  clearly  in  their  smut  resistance.  These  were  young  plants 
of  the  "  Richmond  giant  wheat  "  (highly  liable  to  the  disease)  and  "  Flirst 
Hatzfeld  "  (highly  resistant )  which  are  morphologicallj'  identical.  It 
\  was  found  that  the  resistant  plants  concained  more  acid  than  the  suscept- 
i  ible  ones.  The  absolute  difference  is  small,  but  deserves  te  be  pointed 
out,  especially  as  the  morphological  characters  of  the  conditions  of  growth 
of  the  two  plantlets  were  the  same.  It  may  therefore  be  concluded  from  this 
experiment  that  there  is  a  relation  between  the  acid  content  and  the  re- 
sistance to  smut. 

810  -  Variations  in  the  Resistance  of  Vines  to  Mildew.  —  rav.\z  ly.  and  OaiKDOFF.s.  in 

/,(■  Proi^rc's  a^ricoU'  ct  vilicolc,  33r(l  Year,  Nu.  u),  pp.  441-4  \7 ,  Fig.  1-6.  Mfintpollitr,  May  7, 

Though  common  to  all  vine  varieties,  the  disease  varies  considerably 
in  intensity  according  to  the  variety.  What  is  the  cause  of  this  differ- 
ence of  behaviour  ? 

It  is  well  known  that  the  stomata  are  the  only  channel  through  wlaich 
the  hyphae  of  the  parasite  can  enter.  The  writers,  by  a  large  number  of 
experiments,  determined  exactly  the  average  number  of  stomata  per  unit 
of  surface  of  the  leaf  stems  and  petals  of  many  kinds  of  vines,  both 
French  and  American,  without  discovering  any  relation  between  the  degree 
of  resistance  to  mildew  and  the  number  of  stomata.  In  any  case  the  ratio 
would  if  anything  be  inverse,  as  there  is  a  relatively  larger  number  of  sio- 
mata  on  the  corresponding  parts  of  American  vines  which  are  well  known  to 
have  a  high  degree  of  resistance,  while  French  vines,  very  liable  to  the  di- 

i  sease,  have  fewer  stomata. 

The  degree  of  attack  of  the  vines  is  to  be  explained  rather  by  the  more 

•  or  less  early  character  of  the  types,  and  also  the  time  when  infection  be- 
comes apparent.  When  the  leaf  stems  are  very  soft  and  herbaceous  and 
still  in  process  of  growth  the  disease  develops  rapidly,  causing  the  axes  of  the 
inflorescences  to  droop  and  partial  rot  of  the  tissues.  Later  on,  on  the  other 
hand,  when  the  leaf  stems  are  partially  lignified  they  become  highly 
resistant.  The  fungus  develops  for  preference  on  the  young  organs  or  on 
those  in  course  of  growth,  as  for  instance  on  newh  formed  flowers  and 
grapes. 

Nil  -  Morphology  and  Conditions  of  Development  of  the  "Sclerotium  Disease  of 
Clover"  {Sclerotinia  trifoliorum).--  peglion  vittorio  in  Rendicovti  ddic 

scduti-  della  Reulc  Accademia  dci  Lined ,  Classe  di  Scicnze  jisichc,  malematichc  e  natural i, 
Sth  Series,  Vol.  XXV,  ist  Halt- Year,  Part  7,  pp.  321-524.  Rome,  April  2,  1916. 

Among  other  questions  in  connection  with  ScJerotinia  trifoliorum. 
which  causes  considerable  damage  to  clover  fields,  especially  in  northern 
Europe,  no  solution  has  yet  been  reached  with  regard  to  those  concerning 
the  conidial  or  micro-conidial  stage  of  this  fungus  and  the  conditions  caus- 
ing the  epidemic  outbreak  of  the  disease  in  clover  fields.  The  writer  \\\\- 
dertook  the  study  of  S.  trijoliorum  in  order  to  solve  these  problems. 
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On  a  small  pk;t  under  white  clover  {Trifolinm  repcns)  destroyed  by 
this  parasite,  it  was  found  that  from  the  many  sclerotia  remaining  flush 
with  the  ground,  owing  to  break-up  of  the  neck  and  stalks  of  clover, 
innumerable  apothecia  began  to  grow  towards  the  end  of  October,  and 
continiied  to  appear  in  the  first  fortnight  of  November. 

On  placing  a  few  ripe  apothecia  in  Petri  dishes  the  spores  are  found  to 
be  scattered  in  small  heaps  a  few  hours  later.  Kach  of  these  heaps  is  made 
up  of  the  8  spores  contained  in  each  ascus.  As  soon  as  disseminated  the 
ascospores  are  read}^  to  germinate,  both  in  distilled  water  and  in  ordinary 
nutrient  media.  Scl.  trifoliorum  is  psychrophile.  At  a  relatively  low  tempe- 
rature (80  to  10"  C.)  it  rapidly  penetrates  the  entire  mass  of  medium,  and 
in  a  short  time  gives  rise  to  man}'  sclerotia.  The  fragments  of  mycelium 
serve  perfectly  well  for  transplantation  of  the  fungus  in  the  pure  state. 

In  spreading  fragments  of  mycelium  from  pure  gelatine  cultures  on 
potted  earth  sown  with  common  forage  pulses  (clover,  lucerne,  fenugreek), 
the  young  plants  are  rapidly  destroyed  in  proportion  as  they  grow.  Scl. 
trifoliorum  forms  a  sort  of  inconspicuous  network  or  spider's  web,  which 
spreads  on  the  surface  of  the  soil,  surrounds  the  base  of  the  young  stalk 
and  causes  its  disintegration.  The  young  plants  lodge,  and  in  a  few  days' 
time  the  differentiation  of  the  conidiophores  is  seen  to  take  place  on  them. 
The  young  plants  are  liable  to  infection  during  the  entire  germinating  phase. 
As  soon  as  the  first  leaves  have  formed,  the  receptivity  appears  to  cease. 

This  fungus  may  also  attack  the  bean,  causing  a  disease  with  the  same 
characteristics  as  that  attributed  to  Scl.  lihertiana.  The  author  conclu- 
des from  the  results  of  experimental  infections  that  the  injuries  attributed 
to  the  latter  are  also  sometimes  caused  by  Scl.  trifoliorum. 

Trial  was  made  of  several  means  of  causing  the  germination  of  the  sporidia 
springing  from  the  mycelium,  but  in  this  as  in  previous  experiments  the 
results  were  negative. 

During  years  taking  a  regular  course  and  in  which  grass  crops  are  at 
rest  before  frosts  supervene,  the  "  sclerotium  disease  of  clover"  does  not 
occur  On  the  other  hand,  when  vegetation  is  still  active  at  the  onset  of  frosts, 
the  latter  soften  or  injure  the  tissues  and  thus  facilitate  penetration  by  and 
growth  of  the  Scl.  trifoliorum,  the  apothecia  and  ascospores  of  which  elTect 
their  differentiation  even  towards  the  end  of  autumn,  the  fungus  being 
markedly   ps3'chrophile. 

812  -  Ustulina  zonata  on  Hevea  brasiliensis  in  the  Federated  Malay  States  (1). 

—  Sharples  a.,  in  The  Agricultitral  Bulletin  of  fhe  Federated  Malay  States,  \'o\.  IV,  No.  4, 
pp. 98-105.  Singapore,  Janu^rx'  1916. 

Ustulina  zonata  (Lev.)  Sacc.  caused  extensive  damage  in  1915.  It  spread 
more  and  more  in  Hevea  hrasiliensis  plantations  in  the  Federated  Malay 
States. 

It  has  been  noted  that  the  attacks  of  boring  insects  are  almost  always 
accompanied  by  the  presence  of  fungi.  The  latter,  b}'  weakening  the  wood, 
facilitate  the  boring  of  the  tunnels  both  by  the  larvae  and  the  adults.     The 

(1)  Sec  B.  Sept.  iQi.-i,  No.  981.  {Ed). 
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fungus  in  turn  utilises  these  hollowed  out  parts  to  penetrate  downwards. 
This  double  attack  often  kills  the  tree,  and  the  injury  tluis  occasioned, 
especially  in  lo  tc  12  year  old  plantations,  is  at  times  very  great. 

Means  of  control  :  i)  cut  off  the  diseased  parts  unsparingly  and  tar 
the  wound  ;  2)  dig  out  and  destroy  old  stumps,  which  are  more  often  than 
net  a  source  of  propagation  cf  the  disease. 

813  -Fungoid  Diseases  of  the  Sugarcane  at  Tucuman  (Argentina). —  ch.wanneju.vn,j. 

in  Ministerio  de  As.ricoltura  dc  la  Nacion,  Dircccion  General  de  Enseiianza  e  InvestigacioiKS 
Ai^ricolas,  Seccion  Escuelas  Especiales,  Year  1916,  No.  51,  pp.  5-32,  2  PI.  Buenos-Aj-res 
1916. 

A  list  and  description  of  the  fungoid  diseases  which  attack  the  sugarcane 
at  Tucuman. 

i)  "  Polvillo  "  or  "  gangrena  humeda  ".  — According  to  the  writer, 
this  disease  is  identical  with  the  "  top-rot  "  ("pokkahbong  "),  alread}^  dis- 
covered and  studied  without  nmch  result  up  to  now  in  various  sugar- 
growing  countries  (Java,  Mauritius,  Demerara,  etc.).  The  infected  plants 
can  at  once  be  detected  by  their  chlorotic  appearance;  the  leaves  lose  their 
gloss  and  rigidity,  the  apex  droops,  the  tops  of  the  canes  show  marked 
signs  of  disease  which  increase  and  spread  downwards  along  the  stalk.  The 
infection  spreads  from  without  inwards,  and  from  the  young  to  the  older 
portions  of  the  plant.  It  attacks  the  base  of  the  leaves,  blocks  up  the  veins 
and  thus  prevents  circulation  of  the  lymph  elaborated  in  the  leaf  substance. 
The  infected  sheaths  become  leathery  and  stiif,  thereby  hindering  the  growth 
of  the  stalk.  Although  the  pathological  evidence  as  a  whole  points  very  strong- 
ly to  a  bacterial  cause,  the  almost  constant  presence  of  larvae  or  other  small 
organisms  in  the  infected  tissues  suggests  that  these  animal  parasites  may 
play  an  important  part  in  the  growth  and  spread  of  the  disease.  The  lar- 
vae met  with  most  frequently  are  those  of  diptera  almost  all  belongiiig  to 
two  species,  namely  :  Eiixcsta  chavannei  (1)  and  E.  argentina  Brethes.  If 
larvae  of  these  diptera  taken  from  diseased  plants  are  introduced  into  a  deep 
wound  produced  artificially  in  the  region  of  the  terminal  bud,  the  charac- 
teristic symptoms  of  "  pclvillc  "  will  eventually  occur.  Anumber  of  lengthy 
experiments  in  field  and  laboratory  were  carried  out  in  order  to  discover 
the  cause  of  this  disease.  It  is  contended  that  there  is  no  specific  bac- 
terium of  the  disease,  or  obligate  parasite  the  action  of  which  is  alone  suffi- 
cient to  rot  the  crown  of  the  cane,  but  that  it  is  due  to  decomposition  pro- 
diiced  by  various  micro-organisms  not  yet  determined,  which  penetrate  the 
plart  through  lesions  caused  by  insects  or  other  agencies. 

It  is  hsrdlj'  possible  to  ascertain  accurately'  the  origin  of  tliis  disease 
in  the  Tucuman  plantations,  the  data  available  only  relating  to  those  years 
when,  as  in  1893-1894,  "pohnllo"  attained  large  proportions  and  wrought 
considerable  havoc.  The  cultivated  sugar  cane  varieties  are  not  all  equaly 
liable.  vSome  kinds  brought  from  Java  ("P.  O.  Java  36  "  and  "  P.O.  Java 
213  ")  as  also  "Cayana  Roxa  ",  "  Verde  de  las  Antillas  ",and  "Sin  Nombre" 
are  distinguished  by  a  high  degree  of  resistance. 

(i)  See  B.  Nov.  1914,  No.  1079.  (Eri). 


1040  ]>isi-:.\si;s  oi'  xAuuons  crops 

2)  Cercospora  Kopkei  {"  enfennedad  de  las  mauchas  rojizas  ").  —  In 
spring  and  autumn,  especially  during  the  rainy  season,  the  occurrence  is 
frequently  noted  in  the  plantation  of  oblong  red  spots,  irregular  in  outline, 
extending  over  the  leaves.  When  the  infection  is  severe  it  causes  withering. 
On  keeping  the  infested  leaves  in  a  verj^  moist  atmosphere,  growth  of  the 
hyphae  of  the  mycelium  of  the  pathogenic  agent,  Cercospora  Kopkei,  is 
soon  induced.  Using  cultures  of  this  fungus  it  is  very  easy  to  produce  the 
disease  artificially,  though  it  does  not  cause  great  damage,  at  any  rate  in 
the  plantations  of  Tucuman.  In  any  case,  it  is  effectively  controlled  by 
means  of  Bordeaux  mixture  applied  only  to  the  outer  and  most  exposed 
parts  of  the  plantation,  where  wind-borne  conidia  are  usually  deposited. 

(3)  Leptosphaeria  Sacchari  ("  enfermedad  de  las  manchas  anulares  "). 
Oval  blotches,  3  mm.  in  width  and  7  to  9  mm.  in  length,  appear  on  the  leaves 
attacked  by  this  fungus.  In  an  advanced  stage  of  the  disease  these  blotches 
are  white  or  yellow,  dry  in  the  centre  and  darkest  at  the  edge.  The  dam- 
age caused  by  Leptosphaeria  is  mostly  inconsiderable.  For  control,  it 
is  advised  that  all  the  infected   parts  should  be  gathered  and  burnt. 

The  author  also  mentions  :  Physalospora  tucumaniensis  Speg.  in  Florida, 
at  San  Pablo  and  in  New  Bavaria:  it  attacks  eld  and  dying  leaves,  and  there- 
fore does  no  ver}^  great  harm  ;  Ventiiria  sterilis  Speg.,  PhyUostida  Sacchari 
Speg.,  Melanconium  Sacchari  Massee  ;  Glenospora  Sacchari  Speg.,  Fmuago 
Sacchari  Speg.,  and  Colletoirichum  falcatum  Went.,  the  presence  of  which 
however  has  not  yet  been  definitely  established. 

814  -  Fungous  Diseases  of  Coffee  in  Malaya.  —  Belgr.WE  W.  N.  C.  in  The  Aiiricultitral  Bul- 
letin of  the  Federated  Malay  States,'Vol.  IV,  No.  4,  pp.  111-113.  Singapore,  January  i<)i6. 

The  coffee  disease  known  as  "  leaf  spot  "  caused  by  Hemileia  vastatrix 
occurs  locall}^  in  Malaya,  but  not  to  any  considerable  extent.  The  fungi 
of  the  genera  Hyalopus  and  Cephalosporium  probably  batten  on  the  Hemi- 
leia and  are  alwa^'-s  found  on  the  ripe  patches  of  this  rust. 

The  foliage  is  also  attacked  but  less  seriously,  b}'  Phyllosticta  coffeicola, 
Coniothyrium  Coffeae  and  a  species  of  Colletoirichum. 

Among  diseases  cf  the  stem  is  the  one  called  "  die-back  ",  which  at 
present  is  cf  no  economic  importance.  On  sectioning  the  woody  mass  of 
the  infected  parts,  it  is  seen  to  be  completely  over-run  bjnnterwoveu.  hyphae 
belonging  to  two  finigi  of  the  genera  Diplodia  and  CoUetolrichitm. 

The  mycelium  of  a  basidiomycete,  the  fructifications  of  which  have  not 
yet  been  discovered,  sometimes  develops  between  the  bark  end  wood  cf  the 
roots,  rotting  and  destroying  the  tissue. 

There  are  often  found,  especially  on  the  "  robusta  "  berries,  epithelial 
spots  and  lesions  due,  according  to  Zimmermann,  to  the  action  of  weather 
agencies.  They  do  not  injure  the  coffee,  but  ma}'  lead  to  the  attack  of 
dangerous  fungous  diseases. 

Among  the  fungi  observed  on  the  fruits  mpy  be  mentioned  :  Pestalozzia 
Coffeae,  Hemileia  vastatrix  and  species  of  the  genera  Stilhum,  Fusarium, 
Coniothvriwn  and  Capnodiurn,  the  latter  in  conjunction  with  scale  insects. 
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815  -  Ascochyta  hortorum,  a  new  Pest  of  the  Artichoke  in  Italy.  —  Gabotto  i,.  in 

Rivisla  di  Fciloln-iu  vf^iinlc,  N'llth  Year,  No.  2.  pp.  45- p'.  Ptivia,  ISIarch  1916. 

In  February  i()i().  the  Author  observed  the  presence  of  Jscoihyta 
hoHlontin  {>Speg.)  Smith  on  artichokes  from  the  ItaHan  Riviera  in  the  neigh- 
bourhood of  Genoa.  The  infested  artichokes  were  only  half  the  normal  size- 
and  badly  damaged.  \n  enormous  quantity  of  brown  pycnidia  were  found 
on  the  scales  attacked,  on  the  peduncles  and  inside  the  rotting  receptacles. 
]\Ian\   bacterial  forms  were  combined  with  the  fungus. 

A.  horlorinn.  already  reported  on  several  kitchen-garden  Solanaceae  (i), 
had  not  been  met  with  on  artichokes.  Apparently  it  has  undertaken 
the  conquest  of  "nevv-  hosts  even  belonging  to  different  plant  families,  which 
renders  it  still  more  formidable. 

816  -  Septor/a  Apii  var,  Mag-nusiana  and  5.  Apii-Graveolentis  n.  sp., 
injurious  to  Celery  in  the  Neighbourhood  of  Petrograd.  —  dorogix  (V.  in  Muhu- 

ciiicpcDUin  ■'}('. If. inhh.ii:/.  Bhiiio  jio  M/hii.iiw/ii  ii  'Pinnonamo.io^lii  XHeHaio 
h'o.uiiiiirwa.  Mcnni'piii.thi  no  Miiho.mziu  n  'l>it))in>iain():K)iiu  Porciu.  IVIinistr>-  »f 
Agriculture,  Office  of  Mycolog\'  and  Plant  Pathology  of  the  Scientific  Committee. 
Materials  relating  to  Mycolog>'  and  Plant  Pathology,  ist  Year,  Part  4,  pp.  57-75- 
Petrograd,  1915. 

In  a  garden  near  \'olkor,  Petrograd.  a  large  number  of  adult  celery 
plants  were  observed  to  be  affected  with  a  disease  the  most  conspicuous 
symptom  of  which  is  numerous  spots  on  the  foliage.  In  Jtily  this  disease 
appeared  sporadically  on  separate  plots  and  beds,  and  in  August  the  ap- 
pearance of  the  diseased  areas  was  very  unsatisfactory. 

The  diseased  plants  of  the  different  groups  presented  such  divergent 
characters  as  to  suggest  many  di.^tinct  pathogenic  agents.  Microscopic 
observations  however  only  disclosed  two  species  of  Septoria,  which  are 
dealt  with  in  the  present  work. 

The  plants  attacked  by  the  same  parasite  may  present  different  symp- 
toms according  to  cultivation  or  seasonal  conditions,  as  was  ascertained 
b}-  comparing  one  year  with  another  or  separate  distant  places,  but  in  the 
present  instance  the  most  divergent  symptoms  appeared  simtiltaneously  and 
in  the  same  place  under  quite  identical  conditions  of  environment  for  all 
plants  and  groups. 

One  of  the  Septoria  might  be  identified  with  S.  Mugnusiana  All.  (  —P/iyl- 
daena  Magnuaicma  [All.)  Bres.],  but  the  writer,  as  a  result  of  a  careful 
examination  of  the  morphological  and  physiological  characters,  proposes 
to  regard  it  as  a  simple  variant  of  5.  Apii  [Br.  and  Cav.]  Chester  (=  5.  Apii 
[Br.  and  Cav.]  Rostr.)  ;  we  should  thus  have  :  Septoria  Apii  (Br.  et  Cav.) 
Chester  var.  Magnusiuna  (All.). 

The  disease  caused  by  this  fungus  occurs  in  three  different  aspects  : 
i)  round  red  blotches,  5  to  10  mm  in  diameter,  darker  towards  the  edges  ; 
few  pycnidia  scattered  in  the  blotches,  towards  the  end  of  the  leaves  ; 
2)  ochre  blotches,  pale,  bordered  wi^-h  yellow  ;  3)  greyish-white  blotches 
with  many  pycnidia.  The  blotches  may  sometimes  be  completely  absent 
and  the  p\cnidia  gathered  in  small  grou])s  spread  over  the  leaf  surface. 

(i)  S.-C  /;.  April  191  J,  Xo.  7t5  (Kd.) 
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The  other  Septoria  coukl  not  be  identified  with  any  hitherto  known  form 
and  is  described  as  a  new  species  under  the  name  cf  Septoria  Apii  graveolen- 
tis  n.  sp. 

The  symptoms  of  the  disease  are  very  varied  :  i)  inconspicuous  hght 
yellow  spots,  diameter  0.5  to  3  mm,  the  pycnidia  spread  over  the  entire 
leaf  on  the  spots  and  outside,  separately  and  in  groups  ;  2)  spots  of  vague 
outline,  reddish- yellow  in  colour ;  the  pycnidia,  few  in  number,  are  first  re- 
stricted to  the  leaf  tissues,  afterwards  partly  emerging ;  ])  round  spots, 
dirty  yellow,  maximum  diameter  5  mm,  in  which  the  pycnidia  are  situated; 
4)  dark  chestnut  spots,  lighter  towards  the  centre,   strewn  with  pycnidia. 

Both  with  Septoria  Apii  (Br.  and  Cav.)  Chester  var.  Magnusiana  and 
S.  Apii  graveolentis  n.  sp.,  the  disease  begins  with  the  lowest  leaves;  these 
turn  yellow  without  completely  withering  or  drying  up.  Weather  condi- 
tions hav'e  some  influence  on  the  growth  and  spread  of  the  fungus.  After 
a  severe  epidemic  in  1913,  the  disease  reappeared  in  the  summer  of  IQ14,  but 
disappeared  almost  at  once  owing  to  the  drought  which  prevented  germina- 
tion of  the  spores. 

The  Septorif!  have  no  type  of  fnictification  ether  than  the  pycnidia. 
The  latter  form  during  the  summer,  but  their  spnies  retain  their  germinating 
capacity  through  the  winter  and  .spring.  Infected  leaves  and  other  vege- 
trble  debris  remaining  on  the  ground  may  thus  become  the  source  of  an 
epidemic  in  the  following  year.  The  pycnidia  also  develop  in  the  seeds.  Thej' 
contaminate  the  young  plants  from  the  latter,  and  eventually,  after  an  in- 
cubation period  of  three  or  four  weeks,  produce  the  characteristic  degenera- 
tion of  the  leaf  in  the  already  transplanted  and  growing  plants. 

The  following  means  of  control  are  advised  :  i)  careful  and  thorough 
examination  of  seeds ;  2)  treatment  of  seeds  with  dilute  formalin,  strength 
1 :  300,  for  2  hours;  3)  removal  from  seed  plots  and  destruction  of  all  young 
plants  showing  light  yellow  streaks  ;  4)  picking  off  the  diseased  leaves  dur- 
ing the  summer  and  pulling  up  the  entire  plant  in  case  of  very  widespread 
and  marked  infection ;  5)  gathering  and  destruction  of  all  vegetable  refuse 
after  the  crop. 

Finally,  attention  is  drawn  to  the  fact  that  this  refuse  nrust  not  be  used 
as  manure,  even  if  the  infection  was  very  slight  and  only  involved  a  small, 
number  of  plants. 

817  -  A  New  Disease  of  the  Bamboo  caused  by  Scinhia  bambusae  n.  sp.,  in  Italy. 

—  TtJRCONi  Malusio  ill  Rendiconti  delle  scdute  delta  Kealc  Accademia  dei  Liiwei,  Classe 
di  scienze  fisichc,  matcmatiche  c  naturdli,  5th  Series,  Vol.  XXV,  1st  Half -Year,  Part  7, 
pp.  528-532.  Rome,  April  2,  1916. 

In  a  plantation  of  Bambusa  mitis  Poir.  in  the  Botanical  Gardens  of  Pa- 
via,  during  the  summer  of  1914  the  branches  were  wholly  or  partially  dried 
up,  whitish  in  colour  and  showed  a  number  of  small  black  blisters.  The  first 
symptoms  of  the  disease  appeared  on  branches  and  twigs  of  all  sizes,  prefer- 
ably at  the  tip,  chiefly  on  the  small  branches  carrying  leaves.  Small 
brownish  spots  or  streaks  appear  and  these  afterwards  spread  and  combine, 
forming  blotches  which  finally  occupy  several  intcrnodes.  The  di.seased 
parts,  which  are  brown  at  first,  gradually  turn    whitish  and  dry,  becoming 
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covered  at  the  same  time  with  the  characteristic  small  black  blisters. 
The  disease  usually  extends  from  the  tip  towards  the  base  0  f  the  branches  ; 
sometimes  the  infection  is  confined  to  the  internodes  and  the  middle  or 
base.  In  these  cases  the  portion  of  the  branch  above  the  infected  part 
dies  and  dries  away,  without  showing  the  characteristic  fructifications  of 
the  parasite,  which  onl}^  form  in  the  infected  parts  after  their  death. 

This  disease  is  caused  by  the  parasitism  of  a  new  species  of  Dothi- 
deaceae,  of  which  a  description  is  given  in  the  asccphore  form  under  the  name 
of  Scirrhia  Bambiisae  n.  sp.  and  in  the  conidial  form  under  the  name  of 
Melanconium  Bambusae  n.  sp. 

The  disease  was  reproduced  by  artificially^  infecting  B.  mitis  and  B. 
gracilis  Hort.  with  the  fungus. 

81  s  -  Ascochyta  clematidina,  on  Stems  and  Leaves  of  Clematis.  —  gloyer,  w.  o 

in   AVk'  York  Agricultural  Expcnmcnt  Sialioii,  dcneva,  T echnical Bulletin  No.  44.  pp.  3-I4. 
Tlates  I-IV.  Washington,   1915. 

The  rotting  of  the  stems  and  mottling  of  the  leaves  of  Clematis  are  due 
to  the  fungus  Ascochyta  clematidina  (Thiimen). 

The  disease  first  occurs  in  the  form  of  blotches  on  the  surface  of  the 
leaves.  On  drying,  these  blotches  take  on  a  dark  chestnut  colouration, 
with  red  margins.  From  the  leaf  the  mycelium  makes  its  way  down  the 
length  of  the  petiole  as  far  as  the  axil  where  it  develops  in  the  surrounding 
tissue,  forming  a  continuous  zone  of  infection  which  causes  the  death  of 
the  portions  of  the  plant  above  this  point.  The  parasite  may  also  deve- 
lop directly  on  damaged  epithelium  in  the  neighbourhood  of  the  leaf  axil. 

In  both  cases  new  buds  and  shoots  continue  to  develop  below  the  in- 
fected region,  until  the  mycelium  of  the  fungus,  spreading  downwards  to- 
wards the  base  of  the  plant,  eventually  infects  the  whole  of  the  aerial  por- 
tion and  causes  the  death  of  the"  host. 

Hibernation  in  the  open,  whether  in  artificial  culture  or  in  infected 
vegetable  debris,  does  not  destroy  the  parasite.  As  soon  as  the  temperature 
permits,  growth  recommences. 

A.  clematidina  is  easily  isolated  and  develops  readily  in  any  of  the  usual 
media.  Inoculations  with  pure  cultures  (mycelium)  into  Clematis  pani- 
ciilata  and  C.  Jackmanni  gave  positive  results,  and  the  mycelium  derived 
from  artificially  infected  plants  and  inoculated  on  healthy  specimens 
readily  reproduced  the  disease. 

A.  clematidina  is  clearly  distinct  from  other  more  common  species  and 
inoculation  experiments  on  pumpkins,  beans,  peas  and  elms  gave  negative 
results. 

Sprays  containing  the  spores  of  the  parasite  in  suspension  produce  the 
characteristic  blotches  on  the  leaves  of  Clematis,  especially  when  the  tempe- 
rature is  about  730  F. 

The  following  methods  of  control  are  recommended  :  i)  transplantation 
into  the  open  when  one  year  old,  allowing  sufficient  space  between  the  plants 
foi  access  of  air,  sun,  etc;  2)  cutting  and  destroying  all  infected  portions, 
subsequently  spraying  lighth    with  fimgicides.   The  following  mixture  is 
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recommended  :  Sulphur  i  lb,  soft  soap  6  lbs,  water  12  ^/^  gallons ;  3)  remove 
and  destroy  all  vegetable  remains  among  which  the  parasite  is  capable  of 
living   as   a  saprophyte. 

819  -  Investigations  into  a  Disease  of  the  Cones  of  Pinus  pinea  in  Italy.  —  tetri  1,. 

and  Adani  A.  in  Aniuili  ilcllu   R.  Accadcmiii  ili   A'^iicdlluni  di    iLriiin,  \'f)l.  1,IX,  23  pp., 
12  Fig.,  I  ri.  Turin,  191 6.  . 

The  disease  of  the  cones  of  Pinus  Pinea  I^.,  long  known  to  gatherers 
of  cones  in  the  pine  groves  of  Migliarino,  San  Rossore,  Cecina  and  Castel 
Fusano,  i;nder  the  name  of  "  pine  gallerone  "  and  "  pine  pagliose  ",  are 
due  to  the  same  identical  pathogenic  agent.  The  sj-mptoms  caused  by  the 
latter  however  differ  to  some  considerable  extent,  according  to  whether 
the   disease   develops  in  autumn  or  spring. 

"  Pine  gallerone  ".  —  An  ochre  hued  spot  first  appears  in  May  or  June, 
and  from  the  line  of  contact  between  two  adjoining  scales  rapidly  spreads 
right  through  the  cone.  The  loss  of  water  being  fairly  large,  the  outer  sur- 
face of  the  scales' appears  shrunken.  Resin  exudes  here  and  there  from  the 
blackest  portions.  At  the  points  where  the  infertion  is  oldest,  black  pus- 
tules cf  irregular  shape  form,  pusliing  up  and  .splitting  the  epiderm  of  the 
scales.  The  shell  cf  the  seeds  is  normal,  biit  the  kernel  is  reduced  to  a  grey 
or  5'ellowish  powder.  The  weight  of  these  cones  is  lighter  than  that  of 
healthy  cones  which  have  reached  the  same  stage  cf  development. 

The  browning  of  the  scale  tissue  and  the  destruction  of  the  kernels  are 
accompanied  b}^  the  presence  of  the  mycelium  of  a  fungus,  which  spreads 
from  the  upper  surface  of  the  scales  through  their  thickness  and  penetrates 
the  endosperm  of  the  seeds,  the  oily  substance  of  which  a^^pears  to  act  as 
a  powerful  stimulant  on  the  mycelium  in  question.  The  black  external  bhsters 
are  the  pycnidia  of  the  fungus,  which  may  be  classified  as  a  new  species  of 
Sphaeropsis  {Sph.  nccatrix  Petri  et  Adani). 

"  Pine  pagliose  " .  —  The  first  spots  marking  the  infection  are  observ- 
able in  September  and  throughout  the  month  cf  October.  The  external  char- 
acters of  the  diseased  cones  do  not  differ  very  much  from  those  of  the  "  pine 
gallerone  ".  Thus,  the  discolouration  of  the  scales,  the  exudation  of  resin, 
destruction  of  the  endosperm,  the  presence  of  the  mycelium  and  the  pycnidia 
of  Sphaeropsis  are  characters  common  to  the  two  forms  of  degeneration  ; 
in  "  pine  pagliose  "  however  the  weight  is  equal,  or  nearly  so,  to  that  of 
healthy  cones,  the  surface  of  the  scales  does  not  shrink,  a  number  of  seeds 
remain  intact  and  retain  their  commercial  value. 

In  these  cones,  owing  to  the  more  advanced  lignification  of  the  tissues 
and  the  less  favourable  season,  the  infection  proceeds  more  slowly  ;  it  was 
therefore  easier  to  ascertain  the  course  it  take«  inside  the  cone.  The  myce- 
lium penetrates  between  the  scales  and  rapidly  attacks  the  soft  parenchyma 
which  envelopes  the  seed.  From  this  point  it  spreads  through  the  thickness 
of  the  scale  towards  the  lower  (external)  surface  from  which  the  sporigenic 
organs  afterwards  escape. 

From  what  has  just  been  said,  it  will  readily  be  understood  that  the  two 
names  given  by  pine  cone  gatherers  to  the  diseased  cones  only  correspond 
to  two  slightly  different  aspects  produced  by  the  same  i)athogenic  cause  in 
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the  nearly  ripe  cones,  according  to  whether  the}-  are  attacked  in  spring  or 
autumn.  It  is  quite  natural  that  cones  attacked  in  May  or  June  when  the 
tissues  are  soft  and  grov^'th  is  still  in  progress  should  suffer  a  large  loss  of 
water,  and  consequently  be  very  light  ;  besides  the  seeds  must  obviously 
suffer  as  a  whole  from  the  consequence  of  the  infection  owing  to  the  fact 
that  between  spring  and  autumn  there  is  j^lenty  of  time  for  the  parasite  to 
exert  a  destructive  action  on  the  entire  cone.  On  the  other  hand,  when  the 
infection  occurs  in  autumn,  just  before  the  cones  are  gathered,  the  time  avail- 
able for  the  parasite  to  encroach  on  the  seeds  is  very  short,  both  because  the 
spread  of  the  m^^celium  is  hindered  bv  the  thoroughly  lignihed  and  fully 
developed  tissues,  and  because  the  drying  of  the  cones  for  the  purpose  of 
extracting  the  seeds  stops  the  further  spread  of  the  mycelium.  If,  however, 
owing  to  favourable  circumstances,  the  infection  is  able  to  continue  for  a 
long  time,  the  cones  attacked  in  autumn  ("  pine  pagliose  ")  may  have  nume- 
rous features  in  common  with  those  attacked  in  the  spring  ('  'pine  gallerone"). 

The  immediate  cause  of  the  disease  is  Sph.  necatrix.  This  is  proved 
not  only  by  microscopic  examination,  but  also  by  experiments  of  inocula- 
tion on  healthy  cones,  in  which  the  disease  was  successfully-  reproduced 
in  this  way. 

As  regards  means  of  control,  the  following  are  advised  :  i)  complete 
gathering  and  burning  of  the  diseased  ccnes  ;  this  precaution  must  be 
strongly^  recommended  to  pine  cone  gatherers,  who  often  emit  to  gather  the 
"  pine  gallerone  "  which  are  richer  in  pycnidia  of  the  parasite  than  the 
"  pine  pagliose  ".  The  cones  of  the  "  pine  gallerone  "  should  even  be  gather- 
ed as  early  as  June,  when  dispersion  of  the  spores  has  already  begun, 
because  on  this  depends  in  part  the  intensity-  of  autumn  infection  ;  2)  thin- 
ning out  the  pine  grove  as  much  as  possible,  so  that  the  plants  are  under  the 
most  favourable  conditions  and  get  the  largest  possible  quantity-  of  light 
and  air.  There  should  therefore  be  a  distance  of  at  least  33  feet  between  the 
adult  plants  ;  very  dense  old  pine  woods  in  which  there  are  from  loo-iio 
trees  per  acre  are  the  worst  sufferers  from  this  disease. 

820  -  Common  Phosphorescent  Toadstool  (Pleurotus  nidiformis)  and  "  Sticky 
timber  Phollote  "  {Pholiota.  adiposa),  Agaricineae  attacking  Wood,  in  Aus- 
tralia. —  Cleland  J-  Burton  and  Cheel  Edwin  in  A ii^yi cultural  Gazette  of  New  South 
Wales,  Vol.  XXVII,  3rd.   Part,  pp.  201-202,  PI.  5-6.  Sydney,  March  2,  1916. 

A  description  of  Pleurotus  nidiformis  Berck.  (common  phosphorescent 
toadstool)  and  Pholiota  adiposa  Fries  ("  sticky^  timber  pholiote  "),  which 
destroy  the  wood  by  piercing  it  with  their  my-celial  filaments  and  thus 
bringing  about  decomposition. 

The  former  occurs  widely  in  all  the  States  of  the  Australian  Common- 
wealth. It  grows  at  the  foot  of  living  tree  trunks  (Eucalyptus  and  ether 
species),  or  on  dead  stems.  It  is  perhaps  of  no  great  economic  importance. 
Nevertheless,  it  would  be  advisable  to  destroy-  it  by^  burning  wherever 
found.  It  has  been  described  by-  various  authors  under  different  names  : 
P.  candescens,  P.  lampas,  P.  phosphoreus  and  P.  illnminans. 

Pholiota  adiposa  appears  on  the  trunks  of  trees  at  a  height  which  may 
be  22  ft  and  more.     In  Europe  this  fungus  is  very^  injurious.  In  Australia 
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it  is  found  only  at  one  point  in  New  South  Wales  in  dense  wood  of 
Mount  Wilson,  where  it  was  perhaps  introduced  with  European  tree  species. 
It  has  also  been  reported  in  Queensland.  It  is  recommended  to  destroy  it 
b}'  fire  whenever  found,  in  order  to  extirpate  it  complef ely  from  Australia 
while  still  very  rare  there. 


WEEDS  AND  PARASITIC  FLOWERING  PLANTS. 
821  -  Goatsrue  (Ga/eg-a  officinalis),  a  Weed  in  New  Zealand.  — Cockayne  a.  ii. 

in  I'hc  Journal  0/  A'^riculfiti'c,  Vol.  XII,  No.  2,  pp.  125-130,  i  PI.  Wellington,  February  21, 
1916. 

The  Noxious  Weeds  Act,  which  has  been  in  force  for  more  than  .sixteen 
years -in  New  Zealand,  makes  the  destruction  of  certain  plants  obliga- 
tory. Some  of  these  are  regarded  as  noxious  throughout  New  Zealand, 
others  only  in  certain  di.stricts.  according  to  a  declaration  bj'the  loral  au- 
thorities. 

The  goatsrue  {Galega  officinalis)  -has  also  just  [been  included  in  this 
latter  category. 

This  species  of  Leguminosae  cultivated  in  gardens  in  several  parts  of 
New  Zealand,  has  only  become  wild  on  the  banks  and  in  the  old  alluvial 
soil  of  the  rivers  Manawatu  and  Pohangina.  It  spreads  rapidly  along  roads 
paved  with  the  gravel  of  these  rivers.  As  usually,  Galega  is  net  eaten  in 
sufficient  qusntities  b}^  animals  to  prevent  it  flowering,  it  spreads  rapidly- 
wherever  it  takes  hold,  unless  the  soil  is  covered  with  a  thick  ccating  of  grass. 
In  New  Zealand,  the  Galega  often  attains  3  ^  ft.  and  more  in  height.  It  gener- 
ally flowers  towards  the  second  week  in  December  and  remains  in  flower 
for  abouc  two  months.  If  mown  a  little  before  flowering,  it  flowers  in  March; 
if  the  plants  are  cut  at  intervals,  they  may  even  flower  three  times  in  one 
season.  The  ordinary  method,  therefore,  which  consists  in  preventing  the 
flowering  of  weeds  by  a  single  mowing  per  year,  is  almost  valueless  for  this 
weed,  which  must  be  turned  in. 

The  Galega  is  regarded  as  a  weed  because  :  i)  it  is  very  little  liked  b}' 
cattle  ;  2)  it  tends  to  choke  more  desirable  plants  ;  3)  it  is  considered 
poisonous. 

Towards  the  end  of  autumn  and  in  winter,  animals  feed  to  some  small 
extent  on  the  branches  of  the  plant  when  they  begin  to  dry.  The  same  is 
the  case  at  the  beginning  of  spring,  before  the  branches  harden. 

On  the  other  hand,  all  animals  refuse  the  plant  during  summer,  when 
it  is  in  full  vigour.  This  seems  to  be  due  to  the  bitterness  of  its  leaves.  More- 
over, at  some  seasons  its  leaves  are  m^arkedly  poisonous  to  sheep,  and  per- 
haps also  to  yoimg  cattle.  Experiments  in  France  have  shown  that  10 
lbs.  of  these  leaves  are  sufficient  to  kill  a  sheep. 

Goastrue,  however,  has  some  useful  properties.  It  has  even  been  advis- 
ed as  a  forage  crop,"  and  is  in  fact  cultivated  for  that  purpose  in  some  parts 
of  Switzerland.  If  mown  when  still  tender  and  allowed  to  wither  slightly, 
it  is  agreeable  to  cattle  and  may  be  fed  to  them  without  danger. 
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The  writer  thinks  that  Goastrue  would  do  excellent  service  as  green 
manure,  especially  for  very  light  sandy  soils,  for  which  it  would  perhaps  be 
better  even  than  lupin.  It  only  remains  to  ascertain  whether  turning  in 
would  suffice  to  destroy  it.  Goastrue  is  plentifully  provided  with  root  tubers. 

To  control  this  weed,  it  must  be  mown  at  least  three  times  a  year,  cr 
turned  in  and  a  mixture  of  grass  consisting  principally  of  Dadylis  glomerala 
and  Lolium  italicum  >own  on  top.  It  would  also  be  as  well,  for  some  time, 
to  roll  the  grass-land  thoroughly.  In  those  parts  where  the  plant  special- 
ly abounds,  clearing  of  the  grass-land  and  conversion  into  arable  land  is  ad- 
visable. 


INJURIOUS  INSECTS  AND  OTHER  IvO\VER  ANIMALS. 

822  -  The  Entomological  Society  of  Moscow,  Russia.  —  i.  boldirev  v.  f.  History  of  the 

Foimdation  of  the  Entomological  Society  of  Moscow,  in  IlrsaroCmi fl  MocHoecKaio  Sumo- 
ji().i()!ii'i('<-i,(Uo  Ooii^ecmea  (Bulletin  of  the  Entomological  Society  of  Moscow),  Vol.  I, 
pp.  9-13,  Moscow,  1915.  —  II.  KUL.^GIN  N.  M.  Programme  of  Work  of  the  Entomological 
Societ3'  of  Moscow,  Ibid.,  pp.  1-8. 

The  Entomological  Society  of  Moscow,  the  third  of  its  kind  in  Russia, 
was  founded  in  1913.  It  owes  its  formation  to  the  combination  of  three  As- 
sociations of  Entomologists  of  Moscow  which  had  until  then  existed  sepa- 
rately. 

After  referring  to  the  importance  of  insects  to  agriculture,  the  writer 
adds  that  the  Society  has  two  methods  of  achieving  its  object,  one  is  that 
of  enricliing  science  Vi}'  means  of  original  research,  the  other  the  spread  of 
scientific  knowledge  and  training  of  y^oung  scientists. 

As  regards  its  practical  aims  the  new  Society  has  alread}  made 
its  first  contribution  by  instituting  a  short  course  (from  the  j6th  Feb- 
ruary to  the  loth  March  1915)  for  the  training  of  a  technical  staff  in 
the  control  of  locusts  and  field  voles.  The  number  of  persons  attending  the 
lectures  was  about  150.  Most  of  the  hearers  consisted  of  male  and  female  ■ 
students  of  the  Higher  Schools  of  Moscow. 

The  said  Society  has  its  own  organ:  «  nsB-bcriH  INfocKOBrKaro  Hutomo- 
.:ioiniHecKaro  OoniecTBo  »  (Bulletin  of  the  Entomological  vSociety  of  Moscow), 
the  first  volume  of  which  appeared  in  1915.  In  addition  to  original  work, 
annual  reviews  of  the  literature  relating  to  entomology  are  to  occupy  a 
large  space  in  this  publication. 

823  -  Insects  Pests  of  Plants  Cultivated  in  European  Russia,  in  1914  (i).—  kul.\gin  n. 

in  Il.wihciniu  M()ciii)iir/,a^i)  •)HVi().\i<i.i()iH'(e<-iuui)  Ounn'i-iniui  (Bulletin  of  the  Moscow 
Entomological  Society)  Vol.  I,  pp.  136-161.  Moscow,  1915. 
The  above  contains  a  summary  of  the  facts  scattered  throughout  Rus- 
sian literature  regarding  the  insect  pests  of  cultivated  plants  reported  in 

(i)  See  the  article  by  the  same  writer:  "  The  principal  Insect  Pests  of  Plants  cultivated 
in  European  Russia  during  the  last  twenty  years  ",  in  K-vccindniiho  T.luHHaiO  ynpdiiicHt}/ 
3c.U.7e//ciiiiK)iiciiniii  II  •h'M.irthh.iiii  110  /leiitipjiKi.urHini/  fhwi.wdlh.tin.  (Year  Book  of 
the  Department  of  Agriculture).  IVth  Year,  pp.  385-638,  Petrograd,  1913  ;  and  the  article 
by  I'ORTcmNSKij  I.  A.,  Ibid.,  Vllth  year,  pp.  348-360,  Petrograd,  1914.  (Ed.) 
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1914  in  different  parts  cf  Kuropean  Russia.  The  (juestion  of  the  type  of 
weather  in  that  year  is  also  discussed. 

The  year  1914  was  exceptionally  abnormal,  The  second  half  of  the 
winter  of  1913-T914  was  exceedingly  warm  throughout  Russia,  and  little 
snow  fell,  except  in  the  governments  of  the  north-east  and  e?st.  Thus, 
in  January,  the  mean  temperature  in  Southern  Russia  was  (/^  C  (10.  80  F.) 
above  the  normal.  February  was  exceedingly  warm.  The  positive  fluctua- 
tions amounted  to  g^C  (16.  2"  F)  in  the  central  and  south-eastern  parts  of 
Russia.  The  spring  became  dry  with  the  return  of  cold.  The  first  half  of  the 
summer  (June,  July)  was  very  hot  and  dry  in  northern  and  middle  Russia. 
The  south,  and  particularly  the  south-west,  suffered  from  torrential  rains. 
The  second  half  of  the  summer  was  very  cool.  In  August,  the  temperature 
was  4"C  (7-2°  F)  below  the  normal  (in  the  central  governments).  In  eastern 
Russia  the  rainfall  was  much  above  the  normal,  while  in  the  western  part 
the  drought  continued.  The  fiist  half  of  the  autumn,  up  to  the  loth  Oc- 
tober was  rather  rainy,  but  soon  afterwards  anticyclonic  conditions  became 
established.  From  September  to  November  the  temperature  was  below  the 
normal  throughout  the  country.  It  may  therefore  be  said  that  the  year 
was  not  favourable  to  insect  development ;  the  early  spring,  the  return  of 
cold  during  that  season  f  nd  afterwards  the  drought,  all  being  unfavourable 
factors. 

Among  insect  pests  in  1914,  Elateridae  occur  most  widely:  injury 
caused  by  them  was  reported  in  18  governments,  with  different  climatic 
conditions  (e.  g.  Moscow  and  Astrakhan).  It  was  not  possible  to  ascertain 
the  number  of  species  in  question.  In  any  case  the  presence  of  several 
species  was  reported  in  the  government  of  Kaluga. 

The  most  serious  damage  was  caused  by  the  following  insects  :  Oria 
(Tapinosfola)  muscidosa  Hb.  ;  Eitxoa  [Agrotis)  segsfum  Schiff.  (governments 
of  Ekaterinoslav  and  Astrakhan)  ;  Pirausta  nuhialis  Hb.  ;  Elateridae ; 
Lema  menalopa  L-  ;  Anisoplia  austriaca  Herbst ;  Oscinella  frit  L.  (government 
of  Orel)  ;  Cephus  pigmaeus  Iv.  (government  of  Ekaterinoslav),  and  locusts. 

The  insect  pests  reported  in  Central  Russia  exclusively  were  as  fellows  : 
Feltia  {Agroti)  exclamationh  Schiff.  ;  Hydroecia  nictitans  Bkh.  ;  OcJisencJiei- 
meria  taurella  Schiff.  ;  Lasioptei'a  ceredlis  Lind.  and  Apion  sp. 

Phlyctaenodes  sticticalh  E-  was  recorded  in  9  governments,  but  only 
caused  injury  in  that  of  Kuban,  and,  to  a  less  extent,  in  that  of  Kharkov. 

Below  is  a  detailed  list  cf  the  insect  pests,  in  which,  for  the  sake  of  bre- 
vity the  name  of  the  town  stands  for  that  of  the  government  tvhere  the  injury  -was 
caused. 

I)  CoLEOPTERA.  —  (i)  Zahvus  hlaptoides  Kreuts  pnd  Z.  tenebrioides 
Goeze,  both  attacking  wheat,  the  former  in  Ekaterinoslav,  the  latter  in 
Bessarabia  ;  (2)  Ophonus  calceatus  Duft.  at  Ekaterinoslav  on  Setaria  germa- 
nica  ;  (3)  Blitophaga  undata  Miill.,  at  Stavrcpol.  en  the  young  leaves  of 
barley  and  wheat  ;  (4)  Meligethes  aeneus  F. ,  at  Kiev,  am  wheat,  on  flowers  of 
saffron  Salix,  Caltha  and  Viola  ;  in  Bessarabia,  on  the  floral  bud.>of  Brassica 
Rapa  oleifera  ;  (5)  Elateridae  were  reported  at  Petrngrad,  Novgorod,  Pskov, 
Viatka,  Perm  and  in  Livonia  ;  Agriotes  lineatus  E.  caused  extensive  damage 
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to  Spring  cereals,  at  Moscow  ;  at  Kaluga  the  followiDg  specie;^  were  observed  : 
Limonms  aeruginosus  Oliv. ;  Agriotus  lineatus  I,. ;  A.  sputatov  L.  and,  to  a 
less  extent.  A.  ohsctints  L.  and  Athous  niger  1,. ;  at  Orel  together  with  A. 
segetis,  a  few  specimens  of  Athous  niger  L.  were  recorded ;  Elateridae  were 
reported  at  Tula  and  Riazan  ;  at  Kharkov,  Agriotes  sp.  ( ? )  caused  injury 
to  wheat  (i()0  acres  were  resown)  and  to  cabbages  ;  at  Kiev,  beets  were  at- 
tacked b}^  the  adult  .4.  lineatus  ;  in  Podolia,  by  Athous,  Limonius,  Mela- 
lotus  and  A.  lineatus  ;  at  Ekaterinoslav,  A.  lineatus  and  A.  niger  caused  great 
havoc  to  wheat  and  maize  ;  at  Astrakhan,  A.  /mea/zj.s  produced  wide  injury 
to  rye  (in  April),  and  to  different  kinds  of  melons  (May  and  June);  in  Bes- 
sarabia, A.  tisiulatuj  was  found  on  the  ears  of  barley;  (6)  Omophlus  leptu- 
roides  Fabr.),  in  Bessarabia,  devoured  young  heads  of  rye;  (7)  Podosta  ni- 
grita  F.  was  observed  in  fairly  large  numbers  on  the  ears  of  wheat  at  Ekate- 
rinoslav, its  injurious  action  in  relation  to  grain  crops  however  is  not  yet 
quite  clear  ;  in  the  government  of  Kuban,  it  caused  injury  to  beet  ;  at  »Stav- 
ropol  it  was  found  in  quantities  in  grain  fields,  on  Bassica  Rapa  oleifera 
and  other  plants  ;  (8)  Opatrum  sabulosum  I,.,  at  Kiev,  Astrakhan  and  Khar- 
kov, caused  injury  to  peas,  melons,  water-melons,  cucumbers  and  young  wheat 
plants  ;  (9)  Gonocephaliim  pusillmn  Fabr..  at  Astrakhan,  attacked  plots  sown 
with  wheat ;  (10)  Crioceris  merdigera  L. ,  at  Kiev,  attacked  asparagus 
and  onions  ;  (11)  Lema  melanopa  L-  caused  injury  to  grain  crops  at  Khar- 
kov, Kiev,  Stavropol,  in  Bessarabia  and  the  Crimea;  (12)  Choetocnemahor- 
tensis  Geoffr,  in  larval  form,  was  found  in  the  stalk  of  bsrle)'  at  Kiev ; 
(13)  Choetocnema  sp.  was  reported  at  Stavropol  ;  (14)  Psylliodes  attenuatus 
Koch  caused  injury  to  young  hemp  plants  at  Orel  and  in  Bessarabia  ; 
(15)  Haltica  euphorhiae  Fabr.  was  observed  at  Ekaterinoslav;  (16)  H.  oleracea 
L. ,  at  Riazan,  caused  great  damage  to  lucerne;  (17)  Cassida  nehulosa  L-, 
at  Kiev,  Kharkov  and  Ekaterinoslav  caused  damage  to  the  beet ;  it  was  also 
found  on  maize  at  Ekaterinoslav;  (18)  Laria  (Bruchus)  pisi  I,.,  at  Riazan, 
caused  great  injury  to  newly  sown  peas  ;  it  was  also  met  with  at  Ekateri- 
noslav ;  (ig)  Otiorrhynchus  ligustici  L-  at  Tchernigov,  in  the  larval  stage,  in- 
jured roots  of  clover;  at  Kharkov  it  attacked  clover  and  lucerne ;  at  Kher- 
son, the  roots  of  lucerne  ;  at  Kiev,  the  adults  preferred  the  leaves  of  the 
peas  to  those  of  the  beet  ;  at  Stavropol  this  species  was  found  on  the  leaves 
and  roots  of  lucerne  ;  (20)  Sitones  lineata  ly.,  at  Orel,  Riazan  and  Kharkov, 
on  several  pulses  ;  also  found  at  Stavropol  ;  (21)  Baris  chloris  Fabr.  great- 
ly injured  (up  to  80  "„)  kohlrabi,  the  larvae  devouring  the  whole  of  the  stems; 
rarely  met  with  on  the  roots  ;  at  Kharkov  the  insect  caused  serious  injur\ 
to  cabbages;  (22)  Apion  sp.  attacked  clover,  at  Orel;  and  was  found  through- 
out Riazan;  at  Tula  the  number  of  larvae  which  usually  feed  on  clover 
had  considerably  diminished,  in  1914  according  to  Sapozko,  the  ex- 
cessive drought  retarding,  development  and  flowering  cf  the  clover,  and  con- 
sequently a  part  of  the  generation  of  the  clover  weevil  was  displaced  in 
its  life  cycle  ;  according  to  Stcherbakov's  data  obtained  at  the  agricultural 
experiment  Station  of  Chatilov  (government  of  Tula),  Apion  is  harmless 
agriculturally,  and  cannot  be  deemed  to  have  any  adverse  influence  on 
the  production  of  clo\rer  seed  ;  at  Tchernigov  the  weevil  was  found  on  a 
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clover  field,  causing  a  continiKuis  falling  off  in  production;  (23)  A.pomonac 
Fabr.  was  found  at  Kharkov  in  small  quantities  on  peas  and  vetches  (with 
Sitones  Jineatus);  (24)  .4.  craccae  L.,  at  Riazan,  was  observed  on  vetches  and 
oats  ;  (25)  Melolontha  melolontha  L-  was  noted  at  Orel,  Kuorsk,  Kharkov 
and  Ekaterinoslav  ;  (26)  Anisoplia  austriaca  Herbst  caused  great  injury  at 
Kharkov,  Ekaterinoslav  and  Kherson  ;  it  was  observed  at  Stavropol  and 
in  Bessarabia  ;  {zy)  A.  crucifera  Herbst,  at  Kaluga,  caused  little  harm ;  at 
Riazan,  more  extensive  damage;  (28)  A.  segetum  Herbst  appeared  in  hosts  dur- 
ing the  flowering  of  the  rye  but  occasioned  no  injury  ;  the}-  were  also  observed 
at  Stavropol  ;  (29)  A.  cyarthigera  vScop.  was  recorded  at  Stavropol;  (30)  A. 
agnota  and  A.  fen  aria  were  abundant  in  Astrakhan  at  the  time  of  earing 
of  the  wheat  and  rye  ;  (31)  Epicometis  hirta  Pod.  and  Oxythyrea  funesta 
Pod.  in  Bessarabia,  devoured  the  ears  of  rye,  and  0.  funesta  the  flowers  of 
wheat  ;  (32)  Pentodon  idiota  Herbst,  at  Ekaterinoslav,  Kherson  and  in 
Bessarabia,  caused  injury  to  maize  ;  at  Kiev,  it  was  found  in  a  ditch 
surrounding  a  beet  field. 

II)  Lepidoptera  —  (i)  Ochsencheimeria  taurella  Schiff.  caused  ex- 
tensive damage  at  Orel,  Riazan  and  Kaluga;  (2)  Talis  quercella  Schiff., 
destroyed  several  hundred  acres  of  pasture  in  April  and  May  at  Astrakhan; 
(3)  Phlycfaenodes  stidicalis  L-  was  observed  in  small  numbers  at  Riazan  on 
the  grass,  and  in  an  oak  forest  ;  damage  not  noted  ;  a  few  at  Kharkov,  in- 
juring beets  in  some  localities  ;  also  a  few  at  Kiev  ;  at  Ekaterinoslav  the  lar- 
vae injured  maize  ;  fewer  in  Bessarabia  than  in  1912  and  1913,  and  observ- 
ed on  lucerne  ;  hardl}'  noticed  in  the  Crimea  ;  at  Kherson  (experimental 
field)  the  lucerne  was  completely  destroyed,  and  rye  half  destroyed ;  at 
Ekaterinoslav,  the  first  generation  larvae  injured  the  beet  sowings  ;  a  normal 
number  also  seen  at  Astrakhan  ;  (4)  Pyrausfa  nubilalis  Hb.,  caused  great 
damage  at  Riazan  to  hemp,  which  was  completely  destroyed  in  some  loca- 
lities ;  injury  noted  at  Kiev  to  maize,  millet,  and  once  to  mustard  ;  appa- 
rently the  larvae  also  injure  the  sunflower  ;  in  Bessarabia,  in  the  government 
of  Tchernomorsk,  and  at  Ekaterinoslav,  this  insect  did  extensive  damage 
to  maize  ;  at  Ekaterinoslav,  in  some  localities,  the  injur}'  destroyed  the 
entire  crop;  (5)  Acronyda  rumicis  L.,  at  Kiev,  observed  in  the  larval  form  en 
the  leaves  of  the  ornamental  sunflower,  the  raspberry  bush  and  Rumex  con- 
fertus  Willd.  ;  also  found  on  maize  and  en  vine  lea\  es  ;  (6)  Phisia  gamma  L. 
was  noted  at  Kiev,  adult  in  spring  wheat  sowings,  and  larvae  in  beet  fields ; 
also  reported  at  Astrakhan  and  in  Bessarabia  ;  (7)  Trachea  'Hadena)  ha- 
silima  Tb.  observed  at  Orel,  at  Riazan  (on  rye  ears  and  in  grain)  ;  likewise 
at  Kaluga  and  Ekaterinoslav,  where  it  occurred  widely  (the  yoimg  larvae 
found  on  oats);  (8)  Hydroecia  niditans  Bkh.,  in  considerable  quantities  at 
Tver.^Tula,  Orel,  Riazan  and  Kaluga;  (9)  Oria  {Tapinostola)  musculosa  Hb. 
at  Ekaterinoslav  was  one  of  the  insects  causing  most  havoc  to  grain  crops; 
in  1913,  376,560  acres  were  attacked;  in  1914  the  insect  was  found  nearly 
as  plentifully  as  in  the  previous  year,  but  involving  a  larger  area  :  of  754  625 
acres  of  spring  cereals,  200  560  were  damaged  or  destroyed,  i.  e.  about 
25  %  ;  M.  ViTKOV.SKij  gives  the  following  features  observed  in  the' growth 
of  the  insect:  ia)  early  emergence  of  the  larva  (first  injuries  noted  4th  April); 
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(b)  variations  in  the  date  of  emergence  of  larvae  (iith  May  in  the  Pa-vlo- 
grad  district,  the  smallest  larvae  were  observable  and  also  these  ready  to 
accomplish  the  next  phase  of  development);  {c)  larva  passing  into  the  open 
in  spite  of  heat  ;  the  death  of  the  insect  observed  to  be  dne  to  parasitic  liy- 
menoptera  and  an  unknown  cause  ;  the  same  worker  observed  a  fresh  kind 
of  damage  caused  by  the  insect :  on  examining  the  field  attacked  one  is  struck 
by  the  completely  dried  and  whitened  ears,  the  grain  has  not  formed, 
at  the  upper  internode  the  stalk  of  the  ear  is  destroyed,  on  the  leaf  sheaths 
the  inlet  and  exit  holes  of  the  insect  are  found  ;  at  Kharkov  it  injured  spring 
wheats,  barley  and  oats,  up  to  go  %  of  the  crop;  damage  was  also  observed 
in  the  Crimea  ;  in  the  Don  region  the  insect  injured  2725  acres,  750  acres 
being  completely  destro3^ed  ;  (10)  Euxua  {Agrotis)  tritici  L-,  at  Astrakhan 
injured  spring  cereals  ;  (11)  Euxoa  {Agrotis)  segetum  Schiff.  observed  at 
Viatka,  Perm,  Ufa,  Vitebsk,  Smolensk,  Kazan,  Tambov,  Simbirsk,  Tula. 
Riazan.  Kaluga,  Orel,  Kharkov,  Kiev  ;  damage  found  on  some  farms  of 
\'oronej  and  Poltava,  and  in  Podolia  serious  damage  at  Ekaterinoslav, 
vSamara  and  Saratov  ;  the  insect  observed  at  Astrakhan  and  in  Bessarabia  ; 
(12)  Feltia  [Agrotis)  exclamationis  Schiff.  noted  at  Riazan;  (13)  E.  segetum  and 
E.  exclamationis  are  two  competing  species  as  regards  time  of  flight,  and  one 
preys  on  the  other  ;  at  Tula  the  number  of  E.  exclamationis  almost  exceeded 
that  of  E.  segetum  ;  (14)  Episilia  {Agrotis)  simulans  Hufn.  noted  at  Kiev 
on  rye  and  on  beet  leaves  ;  the  larvae  destroy  the  stalk  almost  level  with 
the  ground,  the  plant  then  falls  and  is  completely  devoured. 

III)  Hymexoptera.  —  (i)  Cephus  pigmaeus  L.  :  a  small  number  ob- 
served at  Ria.ran  ;  also  noted  at  Orel,  Ekaterinoslav,  in  considerable  quanti- 
ties ;  at  Kherson  it  occurred  everv^where  in  the  same  amount  as  in  previous 
years  ;  elso  noted  at  Stavropol  ;  (2)  Athalia  spinorum  Fabr.  at  Kiev,  accord 
ing  to  the  observations  of  V.  M.  Kostinskij,  oviposited  on  the  edge  of  hemp 
leaves  ;  at  Kharkov,  Kherson  and  Astrakhan  it  damaged  hemp  ard  turnips  ; 
(3)  Bruchofagus  gibhus  Boh.,  at  Orel.,  caused  much  damage  to  seed   clover. 

IV)  DiPTERA.  —  (i)  Hylemyia  {Leptohylemvia)  coarctata  Fall.,  at  Orel, 
occasioned  less  injury  than  in  IQ13  ;  at  Kiev  the  damage  to  the  sowings  of 

•  spring  wheat  was  10  %  ;  the  rye  sowings  suffered  12.5  to  15  %;  (2)  Agromyza 
florum  Fabr.  noted  among  injurious  insects  at  Kiev  ;  {3)  Oscinella  frit  L,., 
observed  at  Ufa,  Orenburg,  Smolensk,  Moscom'  and  in  Livonia  ;  at  Orel, 
it  wrought  much  havoc  to  spring  grain  crop  sowings  ;  the  early  sowings 
(25th  Jul}^)  of  rye  and  barley  suffered  more  than  the  late  (17th  August)  ; 
traces  of  damage  were  found  at  Riazan  ;  at  the  agricultural  experimental 
Station  of  Chatilov  (province  of  Tula)  Stcherbakov  observed  injury  occa- 
sioned by  this  dipteron  to  maize,  the  damage  being  of  the  typical  character 
of  that  occasioned  to  grain  crops  ;  the  maize  plant  was  not  destroyed,  it 
had  a  very  strong  stalk  and  in  this  way  proved  its  capacity  to  produce  a 
good  cob;  at  Kiev,  the  insect  caused  injury  to  spring  cereals;  in  some  local- 
ities, in  April,  the  injury  wa  44  ''o  of  ^he  sowings  ;  this  dipteron  did  da- 
mage at  Ekaterinoslav  ;  inconsiderable  injury  was  observed  at  Kherson 
to  oats  and  barley,  and  on  some  farms  in  Podolia  ;  (4)  Chlorops  tacniopiis 
Meig.  was  noted  at  Riazan  and  Orel ;  it  seems  to  be  widespread  at  Ekater- 
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inoslav  and  to  attack  barlej'  by  preference;  on  the  nth  June  Vitkowskij 
observed  a  new  injury  caused  by  the  insect:  it  attacks  the  growing  bud, 
upward  growth  is  checked,  the  plant  swells  abnormally  and  bev.omes  a 
monstrosity,  the  height  of  these  monstrosities  does  not  exceed  6  inches  while 
the  neighbouring  plants  attain  2  ft.  3  14  inches  and  more  and  have  already 
eared ;  the  mcnster  stalk  attains  9  to  12  centimeters  in  diameter ;  (5)  Ce- 
cidomyia  destructor  Say  wfis  observed  at  Perm,  Ufa,  Riazan,  Tula  and  Eka- 
terinoslav ;  at  Orel  it  injured  the  spring  wheat  and  rye;  was  reported  on 
some  farms  in  Podolia  and  in  the  Crimea ;  (6)  Lasioptera  cerealis  Ivind,  found 
at  Orel  and  Riazan  ;  in  the  latter  government  it  was  accompanied  by 
Oscinella  frit  I,- 

V)  Hemiptera.  —  (i)  Aelia  acuminata  L-  and  Eurygaster  niaura  L., 
occurring  very  widelj^  at  Riazan  ;  the  last  named  species  was  observed  on 
rye  ears  ;  the  insect  was  found  beneath  stacks  (40-56  individuals  found 
beneath  two  stacks  in  the  district  of  Mikhailovsk);  the  migration  of  the  insect 
to  the  forests  began  in  the  middle  of  July,  and  the  number  there  had  increas- 
ed from  the  middle  of  August  ;  (2)  Aelia  acuminata  and  E .  integripea  Put. 
were  found  on  cultivated  plants  at  Stavropol;  (3)  Eurygaster  sp.  was  record- 
ed among  injurious  insects  at  Orenburg  ;  (4)  Trygonotylus  ruficornis  Geof. 
was  observed  at  Riazan  and  Stavropol  ;  (5)  Adelphocoris  lineolatus  Goeze, 
at  Kiev,  was  seen  by  VasiliEV  to  feed  on  the  nectar  of  the  flowers  and  juices 
of  the  floral  buds  of  the  mallow  ;  at  Ekaterinoslav  it  devoured  lucerne,  and 
at  Kherson  it  was  found  on  the  same  plant  ;  at  Kuban  it  was  found  on  beet 
sow'ings  ;  it  is  mentioned  among  injurious  insects  at  Stavropol  ;  (6)  Macrosi- 
/)AMWgra«anfl  Kirby,  at  Riazan,  where  it  was  found  en  the  leaves  of  rye, 
wheat  and  oats  (the  aphid  sucked  the  juice  from  the  leaf  and  the  base  of 
the  ear)  ;  on  the  glumes  of  oats,  the  insect  produced  white  spots  and  caused 
reduction  of  the  grain  ;  the  attacks  were  in  the  proportion  of  20  to  25%; 
at  Ekaterinoslav  the  aphid  was  found  on  the  leaves  and  ears  of  barley  ; 
(7)  PentapJiis  trivialis  Pass,  was  observed  in  large  quantities  on  the  roots  of 
barley  at  I\katerinoslav  ;  it  was  also  reported  in  the  Crimea ;  (8)  Toxop- 
tera  graminum  Rond.  ;  at  Ekaterinoslav,  severely  attacked  barley  and  oats  ; 
(9)  Tetraneura  rubra  Lich.;  was  observed  at  Ekaterinoslav  and  in  the  govern- 
ment of  Tchernomorsk  ;  (10)  Brachycolus  noxius  Mordw.  ;  presence  recor- 
ded in  the  Crimea  ;  damage  not  so  extensive  as  might  have  been  expected 
at  the  beginning  of  spring,  which  is  to  be  put  down  to  the  strength  and  uni- 
formity of  growth  of  the  grain  crops. 

VI)  Orthoptera.  —  (i)  Pachyiylus  migratorius  L.  ;  at  Orel  a  small 
number  were    found,  and  also  at  Riazan  ;  at  Kharkov,  on  the  9th  July 

at  10  p.  m.,  the  flight  of  a  considerable  swarm  of  these  insects  was  ob- 
served ;  at  Ekaterinoslav  the  insect  was  noted  on  maize  (with  P.  donicus 
If.)  ;  at  Astrakhan  locust  control  was  organised  in  a  locality  where  they  co- 
vered 102  14  acres,  the  cost  was  about  £  30  ;  the  same  control  was  under- 
taken at  Stavropol,  Ekaterinodar,  Baku  and  Elisavetpol;  (2)  CaUiptamus 
italicus  L.  caused  injury  at  Sarato\  and  Astrakhan  ;  (3)  Locusts  (species 
not  identified)  :  at  Orenburg  locu.st  control  was  organised  from  15th  May 
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till  the  beginning  of  July,  the  cost  exceeding  £  400  ;  the  same  was  done 
at  Baku,  Elisavetpol,  Ekaterinodar  and  in  the  region  of  Tourgajsk. 

VII)  Thysaxoptkra.  —  (i)  Antlioihrips  acuhatiis  Fabr.  was  met  with 
very  frequently  on  rye  ears  at  Kaluga  ;  (2)  Haplothrips  trifici  Kurd,  and 
Steiiothrips  graminitm  Usef.  were  observed  in  considerable  quantities  ; 
the  former  sucked  the  glumes  and  grain  of  rj'-e,  the  latter  was  found  on  oats 
and  seemed  to  lead  to  whitening  of  the  ears;  in  June  and  July  H.  tritici 
was  found  in  quantities  on  the  inflorescences  of  red  clover  (it  was  less  fre- 
quent on  white  clover)  ;  at  Tchernigov,  it  was  observed  that  the  Thysa- 
noptera  had  been  carried,  away  from  the  land  where  previously  found, 
through  the  agency  of  red  clover  roots  ;  at  Ekattrinoslav  the}'  occurred  very 
widely  and  attacked  wheat  and  oats  (in  the  latter  case,  H.  tritici);  at  Astra- 
klian  these  Th)  sanoptera  caused  injury  to  wheat,  and  were  found  very  ex- 
tensively on  this  crop  in  Bessarabia. 

VIII)  Insects  attacking  special  crops.  —  (A)  Beetroot  —  (1) 
Bot/iynoderes  pitnctiventris  Germ.,  at  Kiev,  in  1014,  as  in  the  previous  year, 

it  was  found  in  smaller  numbers,  so  that  no  control  measures  were  organised 
on  many  farms  ;  at  Kharkov,  Tchernigov,  Ekaterinoslav  and  Ekaterinodar, 
it  caiised  injury  ;  (2)  Lixiis  ascanii  L.  :  at  Ekaterinodar,  M.  VasiliEV 
noted  its  eggs,  yellow  in  colour,  on  the  stalks  oi  Ainavmiihus  blitum  E-  with 
which  a  beet  field  was  severely  infested  ;  (3)  Psalidium  maxilosmn  Eabr. 
observed  at  Ekaterinoslav  ;  (4)  Tynamecus  palliatus  F.  noted  at  Kiev ; 
(5)  Liparus  coronaius  Goeze  found  on  May  14  in  the  small  ditches  surrounding 
land  under  beet,  on  the  17th  Ma}^  it  was  observed  that  the  eggs  had  been  laid 
in  the  soil  ;  on  the  29th  May  some  eggs  were  found  near  the  roots  of  a  car- 
rot ;  on  the  8th  June  the  eggs  were  found  laid  on  carrot  roots  ;  at  the  end 
of  June  larvae  appeared,  and  on  the  ist  September  they  returned  into  the 
ground;  the  adults  devoured  the  leaves  of  the  beet  (beginning  with  the  pa- 
renchyma of  the  midrib)  and  the  carrot  (eating  transversely)  ;  (6)  Cassi- 
dida  nohilis  L.  noted  at  Kiev  ;  (7)  Castroidea  polygoni  L-  noted  at  Kiev  ; 
(8)  Thanofophitus  siriuatus  E-  at  Kiev  ;  the  larvae  injured  the  crops 
of  beet  and  CJienopodium  album  ;  in  the  laboratory  of  the  agricultural  Sta- 
tion of  Smielna,  the  adults  readily  eat  the  leaves  of  the  beet  ;  (g)  Aphis 
euvonymi  rmnicis  papaveris  F.,  at  Kiev  ;  the  insect  was  found  on  the  upper 
and  under  surface  cf  beet  leaves  ;  viburnum  and  jasmine  are  centres  of 
propagation  of  this  aphid  on  the  beet;  VasiliEV  fcimd  females  of  this  insect 
en  the  roots  of  beets  left  on  the  field  after  the  crop  ;  (10)  Macrosiplmm  cir- 
cumfednm  Buskton  at  Kiev,  found  on  the  beet;  (11)  Lygus  praiensish. 
appears  to  winter  in  the  adult  form  ;  Vasiliev  found  this  insect,  in  1913, 
on  the  upper  part  of  the  root  stock  of  rotted  beets  which  had  lain  on  the 
field  through  the  winter  ;  on  the  18th  July  1914,  eggs  were  found  on  a  fen- 
nel stalk  ;  (12)  Piesma  capitata  Wolff.  :  at  Kiev,  this  insect  had  laid  its  eggs 
on  the  lower  part  of  beet  leaves  in  spring  ard  summer  ;  there  are  2  genera- 
tions and  the  adults  of  the  second  hibernate  ;  on  the  3rd  August  Vasiukv 
observed  the  insect  feeding  on  the  nectar  cf  the  mignonette  ;  (13)  Bibio 
honulamis  E.  and  Bibio  marci  E.  at  Kiev,  the  former  in  small  numbers,  but 
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the  latter  in  considerable  quantities  in  April  ;  at  Astrakhan  both    species 
appeared,  and  they  were  iiuniernns  throughout  the  government. 

Among  other  insects  injuring  the  beet,  there  were  also  observed,  at 
Ekaterinodar,  the  "  earth  fleas  "  {HaUicini)  and  the  larvae  of  the  cock- 
chafer.    Other  insect  pe.sts  of  the  beet  are  indicated  above. 

(B)  Mustard.  —  At  Astrakhan,  Phiiella  cruciferarum  Zell.  in- 
jured this  plant  in  the  region  of  Jimkursk  ;  in  June,  about  2750  acres  were 
destroyed  ;  the  presence  was  also  observed  of:  Pieris  daplidice'L,.,P.  rapae 
ly.,  Colaphiis  sophiae  vSchall.,  Phyllotrefa  cruci ferae  Goeze,  Athalia  spinarum 
Fabr.,  {Pyrausta  nubials,  at  Kiev,  was  referred  to  above). 

A  list  of  32  publications  accompanies  the  paper. 

824  -  Dlaspids  Collected  in  Southern  Italian  Somaliland  —  malenotti  ettore  in  Redia, 

Vol.  IX,  Part  2,  pp.  321-358,  PI.  VIII-X.  Florence,  March  24, 1916. 
Description  of  the  diaspids  gathered    in  1913  by  the    Steianini-Paoli 
Scientific  Mission,  in  Southern  ItaHan  Somaliland  : 

(i)  Aspidiotus  {Evasp.)  destructor  Sign.  (=  A.  transparens  Green, 
.4.  translucens  Ckll.),  on  leaves  of  Cocos  nncifera,  at  Merca,  and  on  leaves, 
of  Xylocarptts  obovatiis  near  the  mouth  of  the  Diouba,  June  1913;  (2)  A. 
(Evasp.)  cyanophylli  Sign.,  on  leaves  of  M anihot Glaziovii  at  Djelib  on  the 
Djouba,  June  IQ13;  (3)  A.  [Evasp.)  orientalis  Newst.  {=  A.  osbeckiae  Green, 
Chrysomphalus  pedroniformis  Ckll.)  on  branches  and  fruits  of  Calotropis 
procera  and  on  fruits  of  Solanum  arundo,  at  Moukdicha,  May  1913;  (4)  Chry- 
somphalus rossi  (Mask.)  Ckll.  var.  f errand ii  Malen.  u.  var.,  on  leaves  of 
Garcinia  somalensis,  November  1913,  at  lyough,  where  the  host  goes  by  the 
name  of  "  Ferrandi  tree  "  ;  (5)  C.  Piceus  Malen.  n.  sp.  ver\^  numerous  on 
leaves  of  Cassine  Schweinfurthiana  (?),  called  by  the  natives  "  Calangcal  ", 
at  Aden  Caboba,  October  1913 ;  {6)  Pseudaonidia  quadriareolata  Malen. 
n.  sp.,  on  the  bark  of  Acacia  Asak  at  Allengo,  September  1913:  (7)  P.  articu- 
lata  (Morg.)  (  =  Selenaspidus  articulatus  Morg.),  on  leaves  of  Xylocarpus 
ohovatus  at  Djumbo,  near  the  mouth  of  the  Djouba,  and  on  leaves  of 
Salvador  a  persica,  June  1913 ;  (8)  Hemiherlesia  fissidens  (Ldgr.)  var. 
constricta  Malen,  n.  var.,  on  leaves  of  Phizophora  mucronata  at  Djumbo, 
near  the  mouth  of  the  Djouba,  13th  June  1913,  and  on  leaves  of 
Hyphaene  pyrifera  Beccari  with  Chionaspis  pseudo-nivea  Malen,  n.  sp. 
on  the  shore  of  El.  vSai,  21st  June  1913  ;  (9)  Parlatoria  [Webster iella) 
blanchardi  (Targ.)  on  date  palms,  at  Merca,  6th  June  1913  ;  (10)  Di- 
naspis  reticulata  Malen.  n.  sp.,on  iQ^cvesoiDobera  Macaliisoi  at  Ouam.batti, 
November  1913  and  on  both  leaf  faces  of  an  undetermined  member  cf 
the  Capparidaceae,  at  Mailable,  28th  July  T913  ;  (11)  D.  reticulata  var.  minor 
Malen.  n.  var.,  on  both  leaf  faces  of  Balanites  somalensis  near  Matagassile, 
24th  September  1913  ;  (12)  D.  berlesei  Malen.  n.  sp.,  on  the  under  surface  of 
the  leaf  of  a  member  of  the  Capparidaceae,  perhaps  of  the  genus  Cadaba, 
at  Biobahal,  on  the  Diouba,  26th  September  1913  ;  {13)  Chionaspis  tisamba- 
rica  lydgr.,  on  the  iinder  surface  of  the  leaves  of  Xylocarpits  obovatus  at  the 
mouth  of  the  Djoiiba,  vSeptember  1913;  (14)  C.  elongata  Green,  en  the  under 
surface  of  the  leeves  of  Cassine  Holstii,  near  Djcumbo,  12th  Jime  1913  ; 
(15)  C.  pseudo-nivea  Malen.  n.  sp.  on  leaves  of  HypJuie'>w  pyrifera,  with  a 
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number  of  individuals  of  Hemiberlesia  fissidens  (Ldgr.)  var.  constricta  Ma- 
len.,  on  the  shore  of  El  Sai.  21st  June  1913  ;  (t6)  C.  paolii  Malen.  n.  sp., 
on  the  leaves  of  Mariscus  chactophyllus  at  Bour-Meldac,  23rd  July  1913  ; 
(17)  Lepidosaphes  [Coc  corny  til  us)  somalensis  Malen.  n.  sp.,  on  the  trunk  bark 
of  Acacia  Asak  with  Pseudaonidia  (^^af/rmyfo/rt^rt  Malen.,  at  Allengo,  Sep- 
tember 1 91 3. 

825  -  Some  Miscellaneous  Economic  Insects  found  in  New  Jersey.  —  weis.s  harry  b^ 

in  The  Canadian  Entomologist,  Vol.  Xlylll,  No.  4,  pp.  i.;i-i43.  I,uii(lun,  April  1916. 

Callopistriafloridensis  Guen.  ("Florida  fern-cutworm").  —  This  insect,  a 
lepidopteron  already  recorded  by  the  Author  as  doing  considerable  damage 
to  ferns  in  greenhouses,  was  found  to  be  effectively  controlled  by  spraying 
with  fresh  pyrethrum,  one  ounce  to  one  gallon  of  water,  plus  one  half  ounce 
of  soap.     Also  applied  with  a  bellows  with  similar  results. 

Phytomyza  cht ysanthemi  Kowarz  ("Chrysanthemum  leaf  miner"  or  "mar- 
guerite fly").  - — This  insect  does  considerable  damage  to  chrysanthemums  in 
various  greenhouses  in  northern  New  Jersey.  The  larvae  mine  the  leaves. 
Nicotine  solutions  are  effective  against  this  insect,  in  place  of  the  more  or 
less  unsatisfactory  method  of  picking  oft"  and  destroying  infested  leaves. 

Oberea  tripunctata  Svederus  ("  dogwood  twdg-girdler"). —  This  coleop- 
teron  causes  withering  of  the  leaves  of  Cornus  florida  at  the  tip  of  the 
infested  shoot.  It  is  widely  distributed  in  New  Jersey,  but  as  a  rule  does 
not  occur  in  sufficient  numbers  to  do  any  considerable  damage. 

Hemichionaspis  aspidistrae  Sign.  —  In  many  fern  houses  in  New  Jer- 
sey this  scale  insect  is  a  dangerous  pest.  It  is  also  continually  introduced 
on  Aspidistra  plants  imported  from  Belgium.  There  is  no  satisfactory  re- 
medy, and  infested  leaves  are  usually  pulled  off  and  destroyed  during  re- 
potting or  turning  over  the  stock. 

Isisoma  orchidearum  Westw.  ("Cattleya  fly").  — ^This  Chalcid,  known  as 
the  Cattleya  fly,  deposits  one  or  more  eggs  in  the  buds  of  Cattleya,  and  de- 
velopment and  pupation  take  place  inside.  The  pest  is  found  in  practic- 
ally all  orchid  houses  of  New  Jersey  where  Cattleya  species  are  grown,  and 
is  also  continually  introduced  in  orchids  imported  from  South  America. 
Fumigation  with  nicotine  extracts  is  recommended  to  kill  the  adults. 

AphropJiora  parallela  Say  and  Cecidomyia  resim'cola  O.  S.  —  Observed 
on  pine  trees  in  nurseries,  but  no  injuries  to  the  trees  could  be  detected. 

Corythiica  arcuata  Say.  This  lace  bug  is  found  on  the  leaves  of  oaks  and 
other  trees  in  various  parts  of  New  Jerse}'. 

826  -  Dr'plogaster  labiata  n.  sp.  and  D.  aerivora  n.  sp.,  Nematode  Parasites  me.ws 

of  Saperda  tridentata  and  Leucotermes  lucifugus,  in  Kansas.  —  >Ier-      qf  prevention 

RlLj.H.and  1-CRD  A.  I,,  in /(»((r;«j/ ri/ .4-)/(H/7»;<f/ iv'r.siwf/?,  Vol.  \"I,  No.   3,  i>p.  1 15-127,  ..vnd  CONTROL 

Fig.  1-3.  Washingtfin  L>.  C,  April  17,  kjK). 

A  description  of  the  life  cycle  and  habits  of  two  new  nematodes  Diplo- 
gaster  labiata  and  D.  aerivora,  found  as  parasites  of  Saperda  tridentata  Oliv. 
("elm  borer")  and  of  the  white  ant  Leucotermes  lucifugus  Rossi. 

D.  labiata  lives  in  the  digestive  canal  of  Saperda.  The  numbers  pre- 
sent therein  are  so  large  that  the  walls  of  the  intestine  are  broken,  the  abdo- 
minal cavity  is  invaded,  and  the  death  of  the  insect  caused. 
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The  individuals  of  /).  acrivora  live  as  parasites  in  the  cephalic  region 
of  Leiu'otcymcs  ;  they  are  more  nnnieroiis  in  the  neighbonrhood  of  the 
month  parts.     Their  nnmber  ranges  from  i  to  75  per  insect. 

Experiments  undertaken  in  order  to  ascertain  whether  the  nematodes 
can  be  introduced  into  the  body  of  the  Leucotermes  and  produce  the  para- 
sitic affection  artificially  gave  positive  results.  White  ants  brought  into 
contact  with  cultures  of  nematodes  in  wet  soil  were  infected  and  died  in 
12  days. 

827  -  The   Efficacy  of  Aphelinus  silvestrii  in  Control  of  Chrysomphalus 

dictyospermi,   in   Sicily. —  De  (iRECORIO  a.  in   Xunn  Animli  di  Agricnltiirii   sici- 
liana,  \'lh  j'car,  Vllh  v'icrics,  Part  I,  pp.  18-19.  Palermo,  January -March  1916. 

In  confirmation  of  his  previous  observations  (i)  the  writer  reports 
that  in  the  neighbourhood  of  Palermo  he  observed  so  considerable  an  increase 
of  Aphelinus  silvestrii  that  the  latter  almost  completelv  destroyed  the  fa- 
mous citrus  scale  insect  Chrysomphalus  dictyospermi  for  which  he  proposed 
the  new  name  of  Aspidiotus  agrnmiiicola.  This  scale  insect  has  not  yet  entire- 
ly disappeared,  but  the  hymenopteron,  its  natural  enemy,  has  reduced 
it  so  such  an  extent  that  it  no  longer  causes  injury  to  the  plants  or  their 
fruits. 

828  -  Efficacy  of  Various  Arsenical  Preparations  in  Control  of  Insect  Pests.  -  ]5.\ttail  j 

in  Le  Progris  ap'icole  d  viticolc,  33rd  j'ear,  No.  19;  pp.  448-452.  Montpellier,  Maj'  7,  1916. 

The  arsenic  salts  most  in  use  as  insecticides  are  :  sodium  arsenate, 
calcium  arsenate,  lead  arsenate,  copper  arsenite,  iron  arsenate  and  copper 
arsenate.  Their  toxic  action  is  in  proportion  to  their  content  of  arsenic. 
We  have  therefore  : 

Calcium  arsenate 37.9  "„  of  arsenic 

I^ead  "  16.7  "  " 

Anhydrous  sodium  arsenate       36.0  "  " 

Copper  arsenite 34.5  "  " 

Iron  arsenate 33.6  "  " 

Copper     "  32.0  " 

This  scale  of  values,  however,  is  slightly  modified  in  practice  for  sev- 
eral reasons,  the  chief  of  which  are  :  the  solubility  of  the  arsenic  salt,  the 
formation  of  salts  which  act  as  though  they  were  impurities  and  lower  the 
percentage  of  arsenic  in  the  compound,  the  presence  of  chlorides,  and  the 
addition  of  Bordeaux  mixture  for  the  purpose  of  controlling  mildew  at  the 
same  time. 

Sodium  arsenate  is  the  most  soluble,  but  its  action  is  transitory,  and 
it  may  seriously  burn  the  green  parts  of  the  plants  as  soon  as  the  dose  of 
I  per  1000  is  exceeded ;  it  is  therefore  only  used  in  the  preparationof  the 
other  arsenical  compounds. 

Calciitm  arsenate  is  the  richest  in  ar.senic  and  is  also  the  most  effec- 


(1)  See  B.  April  1015,  N'o.   r  s  i .  {Rd). 
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tive  in  application.     It   is  obtained  by  the  reaction  of  milk  of  lime  on  a 
solution  of  sodium  arsenate,  viz  : 

416  gm  [2X03  As04]  +  222  g  [3Ca  (OH)2]  =  398  g  [Ca^  { AsOi)^]  -f  24og  [6NaOH]. 

The  result  is  398  grams  of  arsenate  of  calcium  and  240  grams  of  soda 
or  638  gr.  of  substances  containing  in  all  150  gr.  of  arsenic,  or  23.5  %. 

The  presence  of  the  soda,  which  remains  adhering  to  the  leaves  after 
evaporation,  therefore  reduces  the  toxic  value    of  the   compound  38  % 


m 


For  the  rest,  a  large  proportion  of  the  soda  ma}'-  be  allowed  to  settle 
at  the  time  of  preparation,  and  if  care  is  taken  to  use  an  sodium  arsenate 
absolutely  free  from  chlorides,  the  calcium  arsenate  will  be  superior  to 
all  other  preparations  of  arsenic.  The  most  suitable  proportions  are  :  500 
gr.  of  sodium  arsenate  and  200  gr.  of  fat  lime  or  380  gr.  of  calcium  hydrate. 

In  arsenate  of  lead  the  toxic  property  of  the  arsenic  is  added  to  that 
of  the  lead,  so  that  its  insecticidal  action  is  in  no  wa}^  inferior  to  that  of  arsen- 
ate of  calcium,  but  it  is  much  dearer  and  much  more  difficult  to  prepare. 
It  is  obtained  b}^  allowing  a  solution  of  lead  acetate  to  react  on  sodium 
arsenate.  The  percentage  of  arsenic  in  the  product  is  10  %. 

The  copper  arsenite  is  obtained  by  allowing  trisodium  arsenite  to 
react  on  a  solution  of  copper  sulphate ;  the  content  of  arsenic  in  the 
product   is    17.4  %. 

Finally,  iron  arsenate  and  copper  arsenate  are  obtained  by  causing 
sodium  arsenate  to  act  on  a  solution  of  iron  sulphate  or  sulphate  of  copper; 
the  percentage  of  arsenic  in  the  product  is  17.2  and  16.9  respectively.  In 
spite  of  the  impurities  which  form  in  the  preparation  of  the  mixtures,  cal- 
cium arsenate  is  therefore  much  more  active  in  proiDortion  than  all  the 
other  preparations  of  arsenic. 

The  presence  of  chlorides  weakens  the  properties  of  the  insecticides. 
These  chlorides  may  very  well  be  contained  no''  only  in  the  arsenate  of  so- 
dium, but  also  in  considerable  quantities  in  water,  especially  in  well  water 
(2.5  to  3  gr.  per  litre).  It  is  therefore  preferable  to  use  running  water  as  far 
as  possible. 

To  the  arsenical  preparation  Bordeaux  mixture  is  often  added,  reduc- 
ing its  toxic  action.  In  a  i  %  mixture  the  weight  of  the  precipitated 
hydrate  of  copper  oxide  is  385  grams  per  hectolitre;  on  the  other  hand,  the 
arsenical  mixture  obtained  with  milk  of  lime  and  separated  from  the  sodium 
water  contains  398  gr.  of  arsenical  precipitate  with  a  content  of  arsenic  of 
37.9  %  (150  gr.).  By  mixing  the  two  precipitates,  a  total  weight  is  obtained 
of  783  gr.  with  only  19  per  cent  of  arsenic. 

829  -  The  Efficacy  of  Hot  Water  Treatment  against  *'  Cochylis  and  "  Eudemis,,.  —  topi 

Mario  in  Rendiconti  dellc  sedutc  dclla  Reale  A  ccademia  dei  Lined,  Classe  di  Scienze  fisiche, 
matematiche  e  natiirali,  5th  Series,  Vol.  XXV,  iPt  Half  Year,  Part  7,  pp.  524-528.  Rome, 
April  2,  1916. 

M.  Semichon,  who  proposed  this  treatment,  declared  it  effective  against 
the  eggs  and  larvae  of  Conchylis  ambiguella,  Polychrosis  boirana  and  Sparga- 
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nothis  pilleriana ;  against  aphids,  fungi  with  external  mycelium 
(oidium)  and  the  external  fructifications  of  the  fungi.  The  writer's 
experience  was  confined  to  the  summer  generation  of  CoiicJiylis  a.nd  Poly- 
chrosis,  especially  their  eggs.  Experiments  were  carried  out  both  in  the 
fields  and  the  laboratory,  chiefly  with  water  at  S^^-^b^C.  The  results  ob- 
tained lead  to  the  conclusion  that  the  proposed  sprayings  with  hot  water 
only,  at  such  a  temperature  that  it  cannot  injure  the  plant  (i)  are  almost 
entirely  ineffective  against  the  eggs  of  Polychrosis  and  Conchylis.  The  ■ 
effectiveness  against  the  larva  is  very  doubtful.  In  any  case  they  could 
hardly  be  reached,  being  sheltered  in  the  floral  buds  or  even  inside  the 
grapes.  Only  an  immersion  for  lo  minutes  in  water  at  65*'  C.  (probably 
even  only  at  55*^),  is  found  sufficient  to  sterilise  the  eggs.  It  does  not 
appear  possible  to  make  any  practical  application  of  this  result. 

830  -Bridge  Grafting  for  saving  Fruit  Trees  with  Injuries  due  to  Animals  or  Mechani- 
cal Causes.  —  Sw-  A'o.  758  of  this  Bulletin. 

831  -  Triaenodes  bicolor  and  Hydrocampa  nymphaeata  in  the  Rice  Fields 

of  the  Province  of  Milan,  Italy.  —  Supino  F.  in  RaiMconti  del  Reale  Istituto  Lombardc 
di  Scicnzc  e  Lcttcrc,  Series  II,  Vol.  XI^IX,  Parts  II-III,  pp.  108-114.  Milan,  1916. 

The  study  carried  out  in  the  rice  fields  of  the  environs  of  Milan  in  rela- 
tion to  the  aquatic  larvae  which,  according  to  farmers,  caused  more  or  less 
injury  to  rice,  proved  the  existence  of  three  different  insects  :  Stratiomys 
chamaleon  L.,  an  absolutely  harmless  dipteron,  and  two  injurious  species, 
Tnaenodes  bicolor  Curt,  and  Hydrocampa  [Nymphula)  nymphaeata  L- 

Triaenodes  bicolor  (order  Neuroptera,  sub-order  Trichoptera,  family 
lyCptoceridae) .  —  The  larva  of  this  insect  cuts  the  leaves  of  aquatic  plants 
for  use  as  a  sheath  or  cover  and  in  the  rice  fields  uses  the  rice  leaves  for  that 
purpose,  partly  destroying  them. 

Hydrocampa  [Nymphula)  nymphaeata  (order  Lepidoptera,  family  Py- 
ralidae,  sub-family  Hydrocampinae  [Nymphulinae]).  —  This  is  one  of  the 
rare  lepidoptera  the  larvae  of  which  live  in  water;  this  larva  also  cuts  the 
leaves  to  make  a  sheath  for  itself  ;  but  what  is  more  important  and  renders 
it  more  injurious  than  that  of  the  Triaenodes,  is  that  it  attacks  not  only  the 
rice  leaves,  but  also  the  young  plants,  feeding  on  them. 

For  control,  it  is  advised  to  put  carp  in  the  rice  field.  They  destroy 
a  large  number  of  the  larvae,  as  was  ascertained  several  times  with  certainty. 

832  -  Tychius  quinquepunctatus,  a  Coleopterous  Pest  of  Beans  in  Apulia,  Italy. 

—  G.  Grandi,  in  Z?o//t'//mo  del  Laboratorio  di  Zoologia  generale  ed  axmria  della  R.  Scuola 
superiore  d'A'^ricnlHira  in  Portici,  Vol.  X,  pp.  103-119,  Fig.  1-6.  Porticd,  March  18,  1916. 

In  April  191 5,  there  was  an  extensive  invasion  of  Tychius  quinque- 
punctatus L-,  in  the  bean  fields  of  the  commune  of  Ruvo  di  Puglia.  The 
advdts  feed  on  the  parenchyma  of  the  soft  leaves  and  young  pods  of  the  bean. 
Mating  occurs  in  the  first  half  of  April,  and  the  females  oviposit  in  a  hole  or 
tunnel  previously  bored  with  their  rostra  in  the  wall  of  the  pod.     As  soon 


(i)  Tests  have  shown  that  on  thoroughly  wet  leaves  with  water  at  <i.=i"C.,  burns  are  produced 
on  the  young  and  even  on  the  adult  leaves.  (iid.) 
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as  the  larvae  hatch  they  gnaw  away  the  outer  seed^cover,  and  through  the 
caruncle  or  at  any  point  of  the  seed  they  enter  the  cotyledons  which  they 
gnaw  and  crush  easily  with  their  strong  biting  jaws.  The  injury  the\  thus 
cause  is  very  serious,  and  in  the  case  of  extensive  infestations  the  loss  niav 
be  50   %  or  even  75   %  of  the  entire  crop. 

Unfortunately  no  natural  enemies  of  this  metnber  of  "he  CurcuUuiiidac 
are  yet  known.  Resort  must  therefore  be  had  to  artificial  means  of  control 
Among  the  most  effective  there  are  recommended  :  i)  disinfecting  the 
ground  by  injections  of  carbon  disulphide  ;  these  injections  must  be  made 
immediately  after  the  crop,  to  the  amount  of  jo  to  50  cc.  of  liquid  per 
square  metre  ;  this  destroys  the  larvae  and  pupae,  but  care  must  be  used  and 
the  necessary  precautions  taken  in  the  neighbourhood  of  any  trees ; 
2)  bean  cultivation  should  be  replaced  by  some  other  for  some  years;  this 
is  advisable  when  feasiV^le  economically,  and  may  be  made  so  if  all  the 
farmers  of  the  region  without  exception  arrange  to  take  this  step, 

833  -  Ligyrus  fossator  and  L.  fossor,  Coleoptera  attacking  Sugar  Cane,  in  Brazil. 

—  Chacaras  c  Qiiintacs,  Vol.  XIII,  No.  4,  pp.  24«-J4ij,  I'ig.  1-S3.  St.  I'aiil,  April  15,  i<)i6. 

The  northern  vStates  of  the  Brazil  Union  have  for  a  long  time  deplored 
the  grave  injur}'- caused  to  sugar  cane  plantations  from  time  to  time  by  coleo- 
ptera called  "  bezouros  dos  cannaviaes",  sometimes  causing  destruction  of 
the  crop.  Dr.  Carlos  Moreira,  chief  of  the  Laboratory  of  Entomology  of 
the  National  Museum  of  Rio  de  Janeiro,  was  instructed  by  the  Ministry  of 
Agriculture  to  study  these  insects.  His  researches  at  Pernambuco  proved 
that  the  "bezouros"  of  the  sugar  cane  plantations  are  numerous,  but 
that  the  most  injurious  of  all  is  Ligyrus  fossator  Dejan,  the  larvae  of 
which,  called  at  Pernambuco  "  pao  de  gallinhas  "  because  hens  are  very 
fond  of  them,  live  in  the  soil  and  gnaw  all  the  rooted  fragments  of  cane 
within  their  reach.  This  same  parasite  of  the  sugar  cane  has  already 
been  reported  in  French  Guiana. 

There  are  advised  as  means  of  control  :  i)  injections  of  carbon  di- 
sulphide ;  2)  flooding  and  subsequent  drying  of  the  soil  ;  3)  turning  over 
the  soil  and  collecting  all  the  larvae  by  hand  ;  4)  use  of  light  traps  for 
capturing  the  adults. 

A  sure  and  cheap  means  for  destroying  a  large  of  number  of  larvae  is 
based  on  the  fact  that  after  hea\'y  rains  pools  of  water  form  in  the  lower 
parts  of  the  plantation.  The  larvae  beneath  die  of  asphyxia.  When  the 
pool  dries  up,  the  larvae  gather  at  its  edges  in  search  of  moisture.  They 
may  then  be  destroyed  in  large  numbers  by  burning  straw  at  the  point 
where  the  moisture  has  barely  disappeared.  In  order  to  destroy  the  lar- 
vae farther  away  from  the  surface,  the  ground  must  be  flooded  or  watered 
with  distillery  residue,  or  carbon  disulphide  injected. 

At  AUagcas  the  sugar  cane  is  also  injured  by  another  coleopterous 
insect  Ligyrus  Jossor  Latr.,  which  is  controlled  in  the  same  way. 

The  sugar  cane  is  also  attacked  by  scale  insects  which  live  on  the  culm, 
chiefly  beneath  the  leaf  sheaths,  and  which  cause  extensive  damage  when 
they  get  near  to  the  rooted  cane  fragment  or  pass  into  the  roots.     To  destroy 
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these  parasites  a  piece  o|  cane  must,  before  planting,  be  steeped  in  a  solu- 
tion of  calcium  sulphide  of  3"  Bcaume  strength  or  a  2  %  emulsion  of  soap 
and  kerosene,  for  15  minutes. 

534  -  The  Leopard  moth  (Zeuzera  pyrina),  a  Dangerous  Imported  Insect  Enemy 
of  Shade  Trees  in  the  United  States.—  Howard  X,.  O.  and  Chittenden  I".  H.  in  Lnited 

States  Department  of  Ai^riculture.   I'nrmer's   Bulletin  708,  pp.  i-io.  Fig.  1--1.  Washington, 
D.  C.  February  i-(,  igi6. 

In  the  Hudson  Valle}'  and  on  the  Atlantic  seaboard,  from  Massachusetts 
to  New  Jersey,  shade  and  ornamental  trees  and  shrubs  of  many  kinds, 
with  the  exception  of  evergreens,  are  severely  injured  by  the  larvae  of  the 
lepidopteron  Zeuzera  pyrina  Fab.  (Z.  aesculi  L-,  Z.  decipiens  Kirby),  a 
European  species  accidentally  introduced  a  short  time  since  in  the  United 
States. 

These  larvae  mine  long  tunnels  in  the  living  wood  and  stop  growth  to 
such  an  extent  as  to  cause  the  death  of  the  plant,  especially  in  young  trees. 

In  any  case  the  presence  of  these  tunnels  weakens  the  trees,  so  that  they 
are  less  able  to  withstand  wind  presc5ure,  and  also  opens  a  path  for  other 
insects  or  germs  of  the  most  varied  diseases. 

The  trees  attacked  are  not  onh^  the  horse  chestnut,  chestnut,  walnut, 
oak,  maple,  alder,  birch  etc.,  but  also  fruit  trees,  such  as  pear,  apple  and 
plum  trees,  etc. 

Some  birds  and  mammals  are  among  the  most  effective  natural  ene- 
mies of  these  insects. 

Artificial  means  of  control ;  i)  cutting  and  destro^dng  the  infested  wood; 
2)  injecting  carbon  disulphide  into  the  tunnels  bored  and  afterwards  block- 
ing up  the  apertures  very  carefully ;  3)  lighting  very  bright  fires  in  those  parts 
where  the  insects  abound  ;  the  pests  will  be  attracted  by  the  light  and  fall 
into  specially  arranged  pans  filled  with  water  and  petroleum. 

535  -  Pseudococcus  citri,  P.  bakeri,  P.  citrophilus  and  P.  longispinus 

in  the  Citrus  Plantations  of  Southern  California.  —  Clausen  Curtis  p.  in  Agricultural 

Experiment  Station,  Berkeley,  Ccilifornia,  Bulletin  Xix  258,  pj).  i--iS,  8  Fig.  Berkeley,  1916. 

Four  species  of  Psetidococcus  :  P.  citri  Risso,  P.  bakeri  Essig,  P.  citro- 
philus Clausen  Mss.  and  P.  longispinns  Targ.  are  particularly  injurious 
to  citrus  trees  in  vSouthern  California,  especiall}' in  the  seaboard  region,  where 
the  moisture  and  heat  conditions  favour  their  growth.  On  the  other  hand 
the  outbreaks  become  more  and  more  sporadic  and  rare  in  the  interior. 

(i)  P.  citri  Risso.  —  First  reported  in  1880  in  the  county  of  San  Diego 
whence  later  on  it  spread  into  the  countries  of  Orange,  Los  Angeles,  Ventura 
and  Santa-Barbara .  Owing  to  the  considerable  quantity  of  the  juices  which  the 
adults  take  from  the  young  branches  and  fruits,  many  leaves  fall,  and  the 
fruits  discolour  and  are  very  tardy  in  growth.  At  the  time  of  flowering, 
the  insect  frequently  causes  fall  of  the  leaves  and  the  barely  set  fruit.  The 
larvae  likewise  occasion  extensive  havoc.  The}-^  extract  the  sap  and  chloro- 
ph\'ill  from  the  leaf  cells  and  secrete  a  large  quantity  of  honeydew,  thus  occa- 
sioning the  appearance  of  a  rich  cryptogamic  vegetation  {Meliola  Caniel- 
liae)  The  latter  clogs  up  the  apertures  of  the  stomata,  which  hinders  the 
functions  of  the  leaves. 
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The  principal  hosts  of  P.  citri  arc  Asparagus  officinalis;  Strelitzia gi- 
gantea  (bird  of  paradise  flower)  ;  Callistemo)t  lanceolatus  (bottle  brush) ; 
Bouwardia  sp. ;  Umbellularia  californica  (California  laurel) ;  Cestntm  spp.  ; 
City  us  medica  var.  genuina  ;  Coffea  arabica  ;  Coleus  Blumei  ;  Columhium 
sp.  ;  Gossvpium  peruviamim  ;  Geranium  sp.  (cranesbill)  ;  Cuatmis  sativns  ; 
Ceanothus  integerrimus  (deer  brush)  ;  Cordvline  tcminalis  ;  Hedera  Helix  ; 
ferns  ;  Fuchsia  s-p.  ;  vine  ;  Passiflofa  edulis  ;  Jasmin  ;  Plumbago  sp.  (leadwort); 
lemon  tree ;  magnolia  ;  Ipomoea  Bona-nox  (moonflower)  ;  nettle  ;  Solanum 
Douglasii  (nightshade)  ;  Nerium  Oleander  ;  orange  tree  ;  Panax  monstrosa  ; 
Paeonia  spp.  ;  Solanum  muncatum  ;  Phyllanthus  carolinensis  ;  Etiphorbia 
pulcherrima  ;  Citrus  deciimana  (pomelo)  ;  potato  ;  Solanum  jasminoides  ; 
gourd  ;  Passiflora  violacea  ;  Sequoia  sempervirens  (redwood)  ;  Begonia  sp.  ; 
Tacsonia  jasminoides  ;  tobacco  ;  Cyperus  alternifolius  (umbrella  plant)  and 
Zebrina  pendida  (variegated  wandering  Jew). 

(2)  P.  hakeri  Essig.  —  Was  first  discovered  on  Sambucus  glauca  (elder) 
in  the  neighbourhood  of  Santa  Paula,  county  of  Ventura,  whence  it  made  its 
way  into  the  counties  of  Santa  Barbara,  I^os  Angeles,  Orange,  San-Diego, 
Riverside  and  vSan  Bernardino. 

The  injuries  it  occasions  are  the  same  as  those  of  P.  citn.  The  larvae 
and  adults  attack  by  preference  the  tender  leaves  full  of  sap,  where  they 
gather  in  numerous  colonies. 

Hosts  :  apple  ;  Aesculus  californica  (bucke^'e)  ;  Umbellularia  califor- 
nica ;  Aleurites  triloba  (candlenut)  ;  Agave  americana  ;  Coleus  Blumei ;  Ce- 
stntm sp. ;  Cordyline  terminalis  ;  Sambucus  glauca  ;  ivy  ;  Enterolobium  sp.  ; 
Erigeron  canadensis  (horseweed)  ;  Iris  ;  Cydonia  japonica  ;  lemon  tree  ; 
Lilium  Parryi  (lemon  lily) ;  Phaseolus  lunatus  (Ivima  bean) ;  Choisya  ter- 
nata  (Mexican  orange)  ;  nettle  ;  Solanum  Douglasii ;  orange  tree ;  pear  tree 
Solan  nni  jasminoides;  Salix  sp. ;  Helianthns  annuus ;  walnut;  Grevillea  ro- 
busta  (silk  oak). 

(3)  P.  citrophilus  Clausen  Mss.  ■ —  First  appeared  in  1913  near  Uplands, 
county  of  San  Bernardino.  Was  mistaken  for  P.  citri,  causing  much  anxiety 
to  the  local  fruit  growers.  The  injury  it  causes  is  never  serious.  It  may 
at  most  occasion  the  fall  of  some  flowers  or  young  fruits  of  the  lemon  tree 
and  discolouring  of  the  orange  tree  fruit,  but  always  to  a  very  limited 
extent. 

Hosts  :  Azalea  ;  Rubus  villosus  ;  Ficus  pumila  (climbing  fig) ;  fig  tree  ; 
iv\'  ;  heliotrope  ;  lemon  tree  ;  orange  tree  ;  mallow  ;  Choisya  ternata;  Bras- 
sica  liigra  :  Solanum  Douglasii  ;  Schinus  Molle  (pepper  tree)  ;  Chenopodium 
album  (pigweed)  :  walnut  ;  Melilotus  alba  ;  potato  ;  Rubits  nutkanus  ;  rose 
bush;  rhubarb;  Loliiim  perenne;  Ctevillea  robusta;  Helianthus  annuus.  All  these 
plants  are  not  equally  frequented.  The  presence  of  Ps.  citrophilus  is 
rather  rare  on  some  of  them.  Others,  however,  such  as  the  potato,  rhubarb 
and  Grevillea  are  more  often  attacked  than  citrus  plants. 

(.1)  P.  Longispinus  Targ.  - — Common  throughout  Southern  California, 
in  the  counties  of  vSanta  Barbara,  Ventura,  Los  Angeles,  Orange  and  San 
Diego. 

Hosts  :  Begonia  spp.;   Strelitzia  gigantea  ;  Richardia  africana   (calla)  ; 
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Akurites  triloba  ;  Agave  americana  ;  Cineraria  cruenta  \Citrus  medica  var. 
gcnuina  ;  Cokus  Blumei  ;  Epiphyllum  spp.  (crab  cactus)  ;  Cfoton  Tigliiim  ; 
Cordyline  terminalis  (dracaena)  ;  ferns ;  fig  tree  ;  Flacourtia  sepiaria ;  Fuchsia 
spp:  ;  Erythea  edulis  (Guadeloupe  island  palm)  ;  Psiditim  Guajava  (guava)  ; 
lemon  tree,  mango  tree  ;  1  pomoea  Boiia-nox  ;  Nephrodium  amplum  ;  Neriutn 
Oleander  ;  Opuntia  spp.  ;  Phormium  knax  var.  variegatum  ;  plum  tree  ; 
Cycas  revoliita  ;  Platyceriimi  spp.  ;  Stangeria  schizodon  ;  Skrculia  Gregori ; 
Cypetns  alkrmfolius  ;  Zamia  spp.  Chiefly  tropical  and  subtropical  species 
introduced  into  California  as  ornamental  plants. 

Cordyline  krminalis  (dracaena)  is  chiefly  injured  by  the  adults,  which 
sometimes  gather  in  large  numbers  on  the  terminal  buds  and  prevent 
growth. 

Among  the  natural  enemies  of  these  species  of  Pseudococci:s  in  Cali- 
fornia, there  are  :  i)  Svmpherobiiis  californicus  Banks  (brown  lacewing); 
the  female  lays  its  eggs  on  the  leaves  and  the  fruits  of  the  infested  citrus 
plants,  and  the  laivae  emerging,  like  the  adults,  destroy  a  large  quantity 
of  Pseudococctfs  ;  2)  Leucopis  bella  Lcew,  the  only  reallj^  effective  natural 
enemy  of  P.  citrophilns  ;  3)  Cryptolaemns  montronzieri  jMuIs.  :  spreads 
very  slowly  and  with  difficulty,  and  can  only  live  in  a  few  very  limited  coast 
localities  where  it  finds  the  conditions  of  moisture  and  temperature  needed 
for  its  growth  ;  4)  Chrysopa  californica  Coq.  (green  lacewing)  ;  its  larvae 
attack  the  larvae  and  adults  of  Pseudococcus ;  5)  Scymnus  guttulatus 
Lee.  and  .S.  bipunctatus  Kugel  :  the  latter  was  import  ed  from  the  Philip- 
pines in  igio  and  is  now  found  in  the  counties  of  Ventura  and  vSanta  Bar- 
bara ;  (>)  S.  marginicollus  and  5.  scrdidus  Horn  :  the  latter  is  the  most  effec- 
tive species  of  Scvmmus  in  controlling  Pseudococcns  ;  7)  Chrvsoplatvcerous 
spkndens  How. ,  introduced  from  the  Philippines  into  the  t  ounty  of  vSan  Diego 
and  at  present  spread  throughout  Southern  California. 

Fumigation  with  hydrocj^anic  acid,  and  applications  of  various  anti- 
fungus  preparations,  may  give  good  results,  but  the  best  have  been  obtained 
by  simple  jets  of  water  under  high  pressure  at  the  rate  of  44  to  66  gallons 
of  water  per  plant. 

836  -The  Woolly  Whitefly  (/I /ewro^Ar/xu5  Howard/)  in  Florida  Citrus  Planta- 
tions. —  Watson  J.  R.  in  University  o>  Florida,  A'^rituHural  Experiment  Station,  I-iulk-lin 
Xo.  126,  pp.  81-10.2.  Tallahassee,  Fla.,  1013. 

Akitrothrixus  howardi  Ouaintance,  which  was  very  probably  import- 
ed from  Cuba,  was  discovered  for  the  fiist  time  in  Florida  in  the  neigh- 
bourhood of  Tampa,  in  the  autumn  of  1909.  In  1914  it  had  already  reached 
the  counties  of  Hillsborough,  Pinellas,  Manatee,  Polk  and  De  Soto,  and  will 
soon  end  in  becoming  common  in  all  the  citius  plantations  of  Florida. 

Akicrothrixus  causes  damage  in  three  ways  to  the  plants  attacked  : 
t)  removal  of  juice  from  the  tissues,  causing  the  withering  of  the  plant  ; 
2)  secretion  of  a  honeydew  which  covers  the  leaves  and  fruits  and  forms 
a  good  medium  for  the  growth  of  Meliola  Camelliae  and  other  fungi  hin- 
dering the  functions  of  the  leaves  and  rendering  washing  of  the  fruit  necess- 
ary ;  3)  the  colonies  of  Akurothrixus  are  a  centre  of  attraction  for  the 
"  purple  scale  "  {Lepidosaphes  bcckii)  so  injurious  to  citrus  plants. 
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Among  natural  enemies,  •■  red  fmigvis  "  [Ascheisoiiia  Aleyrodis  Webber) 
and  "  brown  fungus"  [Aegerita  Webber i  Fawcett)  grow  badly  on  the  Alcn- 
rothrixus  and  certainly  cannot  prevent  its  spread.  The  writei  found  on  some 
dead  larvae  a  Cladospotium  (in  the  proportion  of  80  %)  which  he  considers 
to-be  the  direct  cause  of  their  death,  although  he  was  not  able  to  verify 
his  hypothesis  by  inoculating  living  larvae  with  pure  cultures. 

The  most  effective  and  active  natuia]  enemy,  however,  is  vmdoubtedly 
a  small  hymenopteron  [Erctmocems  haldemani)  the  female  of  which  lays  its 
eggs  in  the  body  of  the  laivae  or  pupae  of  Aleiirothrixiiy..  The  latter  are 
then  killed  by  the  larvae  hatching  out  of  the  eggs  in  their  bodies. 

As  regards  artificial  means  of  control,  good  results  are  obtained  by  ap- 
plying oily  mixtures  in  the  early  days  of  March,  the  first  half  of  June,  about 
the  middle  of  August  and  the  beginning  of  November,  when  the  parasites 
are  in  their  early  stages  of  development  and  more  sensitive  to  insecticidal 
action. 

The  following  formula  is  ad\'ised:  to  8  lbs.  whale  oil  soap  add  2  galls, 
of  fine  paraffin  oil,  stirring  vigorously  all  the  while  so  that  the  whole  is 
well  emulsified.  Add  i  gall,  of  water  to  the  emulsion,  stirring  as  before. 
Dilute  emulsion  to  make  200  galls,  of  spray   solution. 

837  -  Jcerya  purchasi  in  Florida,  United  States.  —  nwwsox  i.  r.  in  University  of 

Florida,   Agricultural  Experiment  Station,  Report  u  r  nji),  p.  55.  'rallahassee,  Fla.,  1916. 

Icerva  purchasi  has  continued  to  spread  with  continually  greater  rap- 
idity. From  August  191 3  to  March  1914,  it  was  discovered  in  the  follow- 
ing localities  :  St.  Cloud,  Key  West,  Odessa  (Pasco  County),  Terra  Ceia 
Island,  Palmetto,  Leesburg,  Tavares,  Ashton  and  Narcoosee. 

The  damage  has  been  very  serious,  especially  at  Key  W'est,  where  Ice- 
rya  even  attacks  Burscra  Simaruba  (gumbo-limbo).  This  plant  must  be 
added  to  the  list  of  hosts  of  this  scale  insect. 

S38  -  Bombyx  Pini,  a  Spanish  Pest  of  Pine  (i).  —  Mir.\    jenaro  in   Kevista  de 

Monies,  Xl,th  year,   No.   '140,  pp.    luj-^oj,  Madrid,  March   13,  1916. 

Reference  is  made  to  the  extensive  damage  caused  by  Liparis  proces- 
sionea  and  Bombyx  pini  in  the  pine  forests  of  the  "  Dehesa  de  la  Albufera  "  ; 
the  particulars  given  chiefly  concern  the  latter  insect. 

Many  trees  entirely  defoliated  perished  rapidl}*,  especially  in  hot  and 
moist  regions  where  transpiration  is  more  intense. 

The  control  of  the  insects  was  undertaken  by  means  of  active  and 
well  organised  measures,  owing  to  which,  by  the  resort  to  every  available 
means,  an  enormous  quantit}'  of  adults  and  larvae  were  destroyed,  thus 
saving  a  considerable  number  of  pines  from  certain  destruction. 

The  following  were  the  most  effective  means  used  : 

i)  Direct  control  by  removal  and  destruction  of  the  nests  of  the 
insects ;  hanging  out  white  cloths  at  night,  covered  with  a  sticky  substance 
and  strongly  illuminated;  the  adults,  attracted  by  the  light,  are  caught  on  the 
cloth  ; 

(i)  See  al?o  li.  Jan.  i()i6.  No.  i,',fi.  (Id.) 
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2)  Spraying  on  the  youngest,  which  are  the  easiest  to  get  at,  arsenate 
of  sodium  and  quicklime,  which  safeguards  the  plants  against  further  at- 
tacks (arsenate  of  sodium,  10.3  to  12.2  oz  ;  quicklime,  2.2  lbs  ;  water  22 
galls.) ; 

3)  Coating  the  pine  trunks  over  a  more  or  less  extensive  area  with 
a  sticky  pitch  substance.  The  larvae  coming  down  from  the  tree  and  those 
climbing  up  in  search  of  food  stop  in  front  of  the  coated  belt  and  can  easily 
be  destroyed.     This  is  a  very  practical  and  easy  method  of  control. 

839  -  Lyda  hypotrophica,  a  Hymenopterous  Pest  of  Epicea  in  the  Forests  of 

Roggenburg,  Germany.  —  Parts  in  Zeitschrift  fur  ani^i'wandti'  EntomoloL^tc,  Vol.  3,  Xo.  i, 
pp.  75-96.  Berlin,  March  lyiC. 

A  very  detailed  description  is  given  of  the  occurrence  of  Lyda  hypo- 
trophica Htg.  (=  Cephaleia  abietis  L'.)  in  the  forest  of  Roggenburg  (vSuabia) 
and  the  damage  it  has  occasioned  of  recent  years.  These  data  are  based 
on  observations  made  in  the  Royal'  Forest  District  of  Breitenthal,  but 
they  are  so  characteristic  that  they  may  be  considered  as  being  likewise 
typical  for  the  whole  of  Suabia. 

In  August  1911,  inastand  of  epicea  119  years  old,  in  the  .southeast  part 
of  the  said  f 01  est,  many  trees  were  remarked  with  their  tops  and  side  bran- 
ches entirely  stripped  cf  needles.  This  fact  was  at  first  put  down  to  the 
excessively  dry  weather  in  that  year,  but  on  felling  S'ome  trees  later,  it 
was  found  to  be  caused  by  injury  due  to  Lyda  hypotrophica.  In  the  month 
of  vSeptember  following,  all  the  stands  attacked  where  the  insect  was  likely 
to  be  sheltered  were  studied,  and  the  quantity  of  larvae  contained  in  the 
soil  was  determined  in  323  plots  of  i  square  metre  each  distributed  over 
different  points.  It  was  found,  in  accordance  with  the  literature  of  the 
subject,  that  stands  of  60  to  120  years  had  suffered  most,  both  with  regard 
to  infested  area  and  number  of  larvae. 

The  chief  object  of  these  experiments  was  to  determine  how  widespread 
was  the  occurrence  of  the  insect  in  the  forest.  As  however  the  majority 
of  the  larvae  generally  live  in  that  part  of  the  soil  which  is  shaded  bj'  the 
largest  trees,  the  latter  were  almost  exclusively  used  for  the  experiments. 
The  result  is  that  this  method  only  supplies  maximum  figures  as  to  the  pre- 
sence of  the  larvae. 

\Vhen  in  1912  the  Writer  took  over  the  management  of  the  forest  dis- 
trict of  Breitenthal,  he  hastened  to  obtain  average  figures  as  to  the  presence 
of  larvae  in  the  soil.  He  not  only  selected  the  plots  in  all  parts  of  the 
forest,  but  he  more  than  trebled  their  number.  This  was  the  more  necessar}*, 
inasmuch  as  the  first  experiments  had  exhibited  great  variations  in  the  num- 
ber of  larvae,  even  per  unit  of  shaded  area.  There  had  been  found  in  one 
district  2083  larvae  per  square  metre  of  shaded  area,  while  in  another  the 
number  was  only  480. 

These  experiments  have  shown  that  no  stand  throughout  the  total 
extent  of  the  Royal  forest  district  comprising  5683  acres  was  free  from 
larvae,  independently  of  the  age  of  the  trees.  One  stand  alone  showed  an 
increase  in  the  average  number  as  compared  with  191 1  ;  generally  this  num- 
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ber  in  the  different  districts  was  below  that  of  191 1.  The  reduction  was 
at  first  put  down  to  exceptional  circumstances. 

In  order  to  secure  exact  data,  the  experiments  were  continued  in  the 
spring  of  1913,  on  the  same  number  of  plots  as  in  1912.  The  number  of 
larvae  had  again  diminished. 

The  results  obtained  in  the  autvimn  of  1911.  in  March  and  April  1912, 
and  in  March  1913  for  all  the  stands  showing  200  or  more  larvae  on  the  area 
shaded  by  one  tree  were  compared  with  each  other. 

It  was  found  that  taking  as  a  basis  the  number  of  larvae  found  in 
1911  =  100,  this  number  had  fallen  off  19.5%  for  the  spring  of  1912  and  47.5% 
for  the  spring  of  191 3. 

From  this  it  is  evident  that  the  number  of  larvae  decreased  in  the  course 
of  the  year  observed  by  the  Writer. 

Control  measures  were  only  undertaken  in  1913 ;  therefore  the  reduc- 
tion was  due  to  natural  factors.  Lang  has  shown  that  in  the  forests  of 
Upper  Ffanconia,  the  larvae  of  Raphidia  ophiopsis  can  attack  the  eggs  and 
young  larvae  of  Lvda.  Yet  the  reduction  in  the  number  of  Lyda  could  not 
be  put  down  to  this  enemy,  as  it  was  only  rarely  found  in  the  excrement 
of  the  insect.  Traumatic  causes,  such  as  injury  to  the  larvae,  were  also  not 
responsible  for  the  reduction  in  number.  Nor  were  there  more  parasites, 
as  it  was  observed  in  1912-1913  that  a  large  number  of  larvae  shvit  up  for 
several  weeks  contained  only  a  small  number  of  ichneumonidae.  The  Writ- 
er however,  at  the  end  of  1914,  found  ichneumonidae  in  some  parts  of 
the  forest  in  no  less  numbers  than  the  Lyda  flying  in  June.  The  outbreak 
of  war  however  prevented  him  from  ascertaining  whether  these  ichneumon- 
idae were  connected  with  the  appearance  of  Lyda.  Quite  possible  there 
is  a  connection,  as  Baer  claims  to  have  observed  that  the  ichneumons  [Poly- 
cinetis  aethiops)  attack  the  almost  full-grown  larvae  of  Lyda. 

The  damage  caused  by  Lyda  to  the  epicea  population  of  the  forest 
of  Roggenburg  was  very  great,  but  not  sufficient  to  bring  about  the  death 
of  the  trees.  The  tops  which  were  bare  the  spring  of  191 2  regained  their 
greenness,  and  in  the  following  year  the  damage  had  to  a  great  extent  disap- 
peared. Only  the  branches  in  the  lower  part  and  interior  of  the  tree 
top,  where  the  sunlight  is  verj^  feeble,  retained  their  bare  appearance.  Other 
circumstances,  such  as  the  presence  of  a  large  number  of  Bostrichids,  were 
not  observed.  It  was  likewise  not  possible  to  determine  to  what  extent 
the  growth  of  the  trees  had  suffered  through  the  influence  of  the  insect.  The 
increase  in  size  depends  primarily  on  the  length  of  time  during  which  the 
insect  carried  out  its  destructive  work.  It  is  generally  supposed  that  the 
larva  destroys  the  needles  during  June,  July  and  the  beginning  of  August 
and  afterwards  shelters  in  the  ground.  It  is  pointed  out  that  this  observa- 
tion is  only  partly  correct.  There  are  some  larvae  which  remain  longer  on 
the  tree  than  others.  In  one  case,  the  Writer  observed  that  certain  larvae 
continued  to  destroy  the  needles  right  up  to  December. 

For  effective  control  of  Lyda  it  is  essential  to  know  in  good  time  when 
they  will  fly.  On  the  occasion  of  the  flight  in  Upper  Franconia  it  was  ob- 
served that  the  larva  of  Lyda  undergoes  no  external  change  before  con- 
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version  into  a  pupa.  The  skin  of  the  larva  only  shrank  a  few  days  before 
•it  burst.  It  is  pointed  out  that  these  changes  were  never  observed  by  the 
Author,  though  he  studied  thousands  of  larvae.  More  precise  indications 
on  this  question  were  given  by  vSchEidter,  who  found  that  the  larvae  which 
have  attained  complete  maturity  show  deep  black  oval  spots  above  the  eyes, 
visible  to  the  naked  eye,  which  represent  the  eyes  of  the  future  pupa  ;  they 
are  called  "  Puppenaugen  "  (pupal  eyes  ).  In  the  months  of  April,  Maj'  and 
June  1913,  on  the  basis  of  this  character  there  were  examined  11  800  lar- 
vae from  8  different  stands,  and  the  number  of  those  ready  for  transforma- 
tion into  pupae  determined.  It  was  found  that  this  criterion  is  only  partly 
correct.  "Pupal  eyes"  do  not  appear  only  before  conversion  into  pupal 
form,  but  as  early  as  the  pre\nous  autumn  or  summer.  The  larvae  were 
found  with  pupal  eyes  in  the  month  of  August  1913. 

This  fact  is  important  in  practice,  as  by  its  aid  it  may  be  determined  in 
the  autumn  whether  or  not  there  will  be  a  great  flight  of  Lyda  in  the  fol- 
lowing spring. 

While  observing  the  evolution  of  larvae  into  pupae  the  writer  also 
ascertained  the  number  of  pupae  in  the  above  stands.  Within  a  few  weeks 
alone  he  found  great  variations  in  the  number,  which  variations  oc- 
curred at  all  points  at  the  same  time.  The  cause  is  probably  the  w^eather, 
which  exerts  an  influence  on  the  transformation.  A  high  temperature  in 
April  is  found  to  favour  the  formation  of  pupae. 

The  perfect  insect  emerges  very  early  from  the  soil,  the  emergence  ap- 
pearing also  to  be  related  to  the  weather.  If  the  weather  is  rainy  and  foggy, 
only  a  small  number  of  adult  insects  are  found,  while  on  fine  days  they  come 
out  in  large  numbers.  According  to  the  writer  mating  generally  takes 
place  on  the  ground,  on  the  leaves  of  Gramineae  and  very  rarely  in  the 
crown  of  the  tree. 

With  regard  to  Lyda  control  commenced  in  the  forest  of  Roggenburg, 
the  Author  remarks  as  follows  ;  glue  bands  at  a  height  of  about  5  feet 
above  the  groimd  proved  very  successful  at  the  beginning  of  flight.  The 
female  insects  rarely  reach  the  summit  flying,  most  of  them  climbing  up  the 
tree. 

Tater  on,  when  the  weather  allowed  the  insects  to  emerge  in  large 
numbers,  and  the  ovaries  of  the  females  were  full  of  eggs,  the  females  tra- 
versed the  band  of  glue  without  being  captured.  This  observation  is  in 
contradiction  with  those  of  many  investigators,  and  thereiore  the  studies 
should  be  continued.  The  writer  also  made  experiments  with  fly-papers 
and  obtained  excellent  results.  The  high  cost  of  this  method  of  control 
however  prevented  him  from  repeating  the  experiments  on  a  large  scale. 
In  any  case  they  showed  that  a  substance  must  be  used  with  the  proper- 
ties of  the  glue  used  for  catching  flies  if  it  is  desired  to  obtain  good  results 
with  glued  bands  or  strips  for  controlling  Lyda. 
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FIRST  PART. 

ORIGINAL  ARTICLES 


Industrial  Retting  of  Textile  Plants  by  Microbiological  Action 

by 

Prof.   GiAcoMo    Rossi 

Director  of  the  Institute  of  Agricultural  Bacteriology 
in  the    Royal  Higher  School  of  Agriculture    at   Portici,  Italy. 

The  search  for  a  retting  method  based  on  bacterial  action  is  due  largely 
to  the  defects  existing  in  the  methods  commonly  used  in  rural  districts, 
and  also  to  the  deficiencies  in  the  chemical  methods  b}^  which  it  was  sought 
to  replace  them. 

The  many  chemical  methods  (all  reducible  no  doubt  to  a  single  type 
and  aiming  solely  at  dissolution  of  the  interfibrous  substances  by  means 
of  a  reagent,  the  excess  of  which  is  afterwards  neutralised  and  disposed  of 
without  injury  to  the  fibres  themselves)  are  by  the  very  conditions  of  the 
problem  incapable  of  yielding  very  satisfactory  or  constant  results,  for 
two  main  reasons,  one  based  on  the  anatomical  nature  of  the  textile  fibres, 
and  the  other  on  their  chemical  composition. 

The  anatomical  impediment  lies  in  the  fact  that  all  the  stalks  the 
fibres  of  which  are  to  be  separated  are  not  of  qviite  the  same  age,  and  the 
fibres  are  consequently  not  of  the  same  thickness. 

Therefore  the  quantity  cf  intercellular  matter  to  be  dissolved  likewise 
cannot  be  the  same  in  every  respect. 

Hence,  there  may  be  an  excess  or  deficiency  of  reagent,  but  this  would 
not  matter,  as  the  easiest  course,  that  of  an  excess  of  reagent,  might  like- 
wise be  adopted.  This  method  might  be  adequate  if  the  impracticability 
of  devi-sing  a  specific  reagent  for  the  intercellular  substances,  i.  e.  one 
which  would  attack  the  pectic  materials  exclusively  without  occa.sioning 
any  injury  whatever  to  the  cellulose  of  the  fibres,  did  not  render  the 
successful  application  of  chemical  methods  impossible. 

From  the  basis  of  our  knowledge  of  the  macrochemistry  and  micro- 
chemistr}'  of  the  intercellular  substances  it  appears  impossible  to  devise 
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this  specific  reagent.  It  may  be  contended  that  in  view  of  the  affinity 
between  pectic  substances  and  carbohydrates  any  reagent  attacking  the 
former  strongly  must  necessarily  attack  the  latter,  at  any  rate  slightly. 
If  in  order  to  surmount  this  difficulty  an  insufficient  quantity  of  reagent 
were  employed,  the  resulting  separation  of  the  fibres  niight  be  insufficient. 
That  is  why  all  chemical  means  tend  to  break  up  the  fibre.  A  similar 
defect  is  obviously  inherent  in  ordinarj^  microbiological  methods,  i.  e.  those 
practised  in  rural  districts  for  retting  purposes. 

In  these  latter  it  is  not  only  the  bacteria  of  pectic  fermentation  which 
multiply,  but  also  other  bacteria,  chiefly  those  of  cellulose  fermentation. 
This  happens  so  easily  that  there  is  the  risk  of  the  fibres  being  injured  in 
the  same  way  as  by  the  action  of  a  chemical  reagent  common  to  the  two 
substances. 

If  it  so  happens  that  specific  pectic  bacterial  ferments  develop  ex- 
clusively, or  predominate  over  the  others  for  some  length  of  time,  it  may 
be  assumed  that  microbiological  retting  will  take  place  without  any  draw- 
backs ;  but  in  this  case  only.  Moreover,  it  is  still  necessary  to  stop  the  retting 
process  by  taking  the  textile  materials  out  of  the  liquids  in  which  they 
are  steeped  when  the  necessar}^  limit  has  been  readied.  This  is  not  always 
easy,  as  it  is  by  no  means  rare  for  a  lot  of  hemp  or  flax  to  be  classified 
as  "  over-retted  ",  depreciating  markedly  in  consequence;  the  most  able 
peasants  may  make  mistakes  in  this  respect.  This  being  the  case,  nothing 
but  a  ferment,  fixed  or  soluble,  specific  to  the  pectic  substances,  acting  in 
pure  culture  if  it  is  an  organism  and  alone  if  it  is  an  enzyme,  wordd  over- 
come all  the  difficulties,  because  the  degree  of  sensitiveness  required  for 
this  very  special  problem  can  only  be  obtained  from  a  biological  action. 

With  the  help  of  other  workers  I  showed  that  there  are  micro-organisms 
which  attack  plant  tissues  but  leave  the  cells  and  their  derivatives  intact. 
Thus,  on  preparing  a  culture  of  Bacillus  Comesii  in  the  presence  of  a  leaf 
of  Medicago  lupiilina  or  Coronilla  Emerus  (sterilised  by  means  of  special 
methods  leaving  the  leaf  chemically  intact),  these  leaves  are  decomposed 
into  3  parts  : 

(a)  the  parenchyma  cells  which  fall  to  the  bottom  of  the  medium  ; 

[b)  the  sclerenchyma,  which  remains  intact  in  skeleton  form  ; 
{c)  the  epidermis,  which  floats  on  the  liquid. 

This  decomposition  goes  no  farther.  By  preparing  a  culture  of  the 
same  bacillus  in  the  presence  of  wisps  of  hemp,  under  the  same  conditions 
as  the  leaves,  the  dissociation  of  the  stalk  into  its  three  parts  is  secured  : 
wood,  textile  bast-fibres  and  cells  of  the  cortical  layers.  All  these  parts, 
however,  and  what  is  more  important,  the  fibres,  may  be  kept  in  the  pre- 
sence of  the  still  living  bacteria  for  as  long  as  2  years  without  being  at- 
tacked and  even  without  the  breaking-up  of  the  primary  fibre.  The  cellulose 
wall  thus  cannot  serve  as  food  material  for  these  bacteria. 

All  these  facts  (utilised  in  the  method  of  retting  bearing  my  name)  con- 
stitute the  pectic  fennentation  referred  to  above. 

The  proposed  microbiological  methods  of  retting  are  many,  but  can  be 
brought  under  2  heads  :    i)  those  in  which  the  addition  of  a  selected  fer- 
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ment  forms  an  accessory  part  ;  2)  those  in  which  such  addition  is  the 
principal  part.  The  process  devised  by  the  Institute  of  Agricultural  Bac- 
teriology of  Portici,  and  based  on  the  use  of  the  pectic  aerobic  ferments 
already  mentioned,  the  prototype  of  which  is  the  Bacillus  Comesii  (named 
after  Prof.  Orazio  Comes),  also  mentioned  above  will  belong  to  the  2nd 
group. 

This  method  consists  in  :  i)  immersing  the  textile  materials  in  ord- 
inary water ;  2)  raising  the  whole  to  the  optimum  temperature  of  the  bacil- 
lus in  question,  from  28°  to  350  C,  which  temperature  must  be  maintained 
during  the  entire  period  of  retting  ;  3)  adding  a  sufficient  quantity  of  pure 
culture  of  the  bacillus  ;  4)  passing  an  air  current  through  the  entire  mass 
during  the  whole  period  of  retting. 

Theoretically,  the  water,  the  textile  material  and  the  vessels  should 
be  sterilised,  but  this  cannot  be  done  under  practical  conditions.  The 
novelty  and  the  very  essence  of  the  method  in  question  (as  was  shown  very 
clearly  by  the  long  discussion,  with  the  German  Patent  Office,  which  after- 
wards granted  the  patent)  consists  in  the  fact  that  the  air  passing  through 
the  mass  regularises  and  intensifies  the  action  of  the  pectic  ferments.  The 
latter  can  in  this  way  act  rapidly  as  retting  agents,  and  gain  the  upper  hand 
over  all  the  other  microbes  present,  which  remain  inactive. 

Any  water  suitable  for  retting  as  practised  in  rural  districts  is  also 
adapted  for  the  method,  and  the  duration  of  the  operation  ranges  from  42 
to  84  hours,  according  to  the  textile  material. 

The  process  is  very  simple  and  it  will  be  seen  that  to  carry  it  into  prac- 
tice there  are  only  needed  : 

(i)  Vats,  differing  very  little  from  those  used  by  peasants,  and  feed 
pipes  ; 

(2)  Water    for   retting   the   substance,    and   also   if   necessary   for 
washing  it  ; 

(3)  Heat  (steam)  ; 

(4)  Air  for  retting  and  drying  the  textile  material  ; 

(5)  Ferments. 

As  regards  the  industrial  application  of  this  method  a  distinction  must 
be  made,  as  it  is  more  or  less  easy  to  apply  according  to  the  material 
operated  on,  and  each  textile  fabric  calls  for  the  solution  of  a  separate 
problem   in  this  respect. 

Hemp.  The  method  of  retting  under  consideration  is  also  applicable  to 
hemp,  no  matter  whether  the  epidermis  remains  attached  to  the  hemp  stalk, 
or  whether  it  has  first  of  all  been  detached  from  it.  If  there  were  no  other 
reason,  however,  in  view  of  the  great  difference  involved  as  regards  cap- 
acity of  the  retting  plant  required,  it  is  certain  that  the  two  cases  offer  two 
altogether  different  problems. 

Where  hemp  in  the  stalk  is  in  question,  the  required  plant  consists  of  : 
vats,  a  water  pipe,  boilers  for  steam  production,  a  motor  for  compressing 
air,  and  also,  of  course,  Decauville  engines  for  conveying  the  stalks,  pumping 
machinery  for   supplying   and    removing  water,   and   better   .still,  an   ap- 
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pliance  for  mechanical  washing  of  the  retted  hemp.     Drying  is  carried  out 
in  the  open  air  as  in  ordinary  retting. 

On  the  other  hand  the  matter  becomes  more  comphcated  where  the 

retting  is  preceded  by  green  scutching.    Nevertheless  the  latter  is  alwaj's 

preferable,  because  this  system  carries  with  it  the  following  advantf^.ges  : 

(i)  If  the  scutching  is  done  in  the  field,  only  about  half  the  weight 

of  raw  material  will  have  to  be  carried  to  the  retting  appliance. 

(2)  During  retting,  the  macerating  capacity  will  be  a  little  more  than 
1/3  superior  to  that  of  retting  as  practised  in  the  coimtry  district  s,  hence  : 

(3)  The  reduction  of  the  bulk  to  be  treated  means  a  reduction  of 
vat  area  in  the  proportion  of  2/3. 

(4)  A  reduction  of  '^/g  in  water  consumption. 

(5)  A  reduction  of  ^/g  in  consumption  of  heat  and  air. 

Moreover,  it  is  only  by  scutching  first  of  all  that  one  of  the  advantages 
of  industrial  methods  generally,  and  the  one  we  advocate  in  particular, 
can  be  really  turned  to  account.     The  methods  consists  in  the  following  : 

(6)  The  work  can  be  carried  out  throughout  the  year.  Artificial 
drying  of  the  stalk  would  entail  enormous  expense.  Industrial  stalk  ret- 
ting is  only  conceivable  during  the  good  season.  Precisely  the  contrary 
is  the  case  in  the  retting  of  the  alread}^  scutched  material,  and  drying  i^; 
then  one  of  the  easiest  operations. 

It  should  also  be  remarked  that  these  observations  on  the  advantages 
of  scutching  before  retting  presuppose  of  course  that  scutching  is  possible 
per  se  in  the  first  place,  and  then  in  relation  to  the  subsequent  retting  of 
the  fibres. 

It  can  be  proved  that  scutching  is  possible,  though  there  are  prejudices 
against  it  which  are  chiefl}^  based  on  the  fact  that  up  till  now  mecha- 
nical white  scutching  or  breaking  of  the  retted  stalk  hemp  en  the  country 
method  is  a  problem  for  which  no  satisfactory  solution  has  been  found. 
There  is  no  mechanical  scutcher  obviating  the  necessity  of  afterwards 
breaking  the  hemp  by  machine,  or,  better  still,  hand  crushing  it,  or  both 
together.  There  is  also  no  method  w^hich  does  not  leave  a  considerable 
quantity  of  tow  and  leave  the  harl  very  tangled. 

On  the  other  hand,  there  are  scutchers  capable  of  reducing  from  38 
to  61  %  of  the  weight  of  the  stalk,  according  to  the  quantity  of  the  hemp, 
and  which  turn  out  inconsiderable  quantities  of  tow. 

These  figures  prove,  it  is  true,  that  when  scutching  is  finished,  the  resul- 
ting harl  is  still  made  up,  to  the  extent  of  50.2  to  46.7  %,  and  at  very  least 
28.3  %,  of  stalk,  but  this  is  not  a  drawback,  because  retting  by  its  very 
properties  as  easily  effects  detachment  of  the  harl  from  the  woody  parts 
as  do  the  operations  of  beating  and,  above  all,  washing;  finally,  however,  the 
drying  and  softening  of  the  harl,  cause  the  disappearance  of  all  the  remain- 
ing stalk. 

It  is  true,  however,  that  scutching  remains  a  fairly  delicate  operation, 
because  a  given  machine  is  not  always  adapted  for  handling  all  kinds  of 
hemp.     It  has  moreover  been  found    that    green   scutching   is  more   dis- 
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advantageous  in  its  results  and  leaves  more  stalk  adhering,  in  proportion  as 
the  hemp  is  less  dry  and  the  stalk  is  finer. 

As  regards  the  retting  of  the  scutched  epidermis,  it  is  quite  true  that 
the  resulting  material  differs  slightly  in  appearance  from  the  flax  retted  in 
stalks.  It  is  smoother,  less  divided,  more  glossy,  and  above  all  the  strips 
appear  to  adhere,  but  it  suffices  to  put  it  through  a  slight  process,  such  as 
brushing,  to  render  it  flexible,  as  practised  in  hemp  spinning  works,  in  order 
to  get  rid  of  all  adhesion  and  produce  an  excellent  degree  of  flexibility, 
di\dsion  and  colour. 

Nevertheless  it  follows  from  all  the  foregoing  that  it  would  be  erroneous 
to  suppose  that  the  method,  though  admittedly  efficient  when  applied 
to  scutched  hemp,  may  be  deemed  a  simple  substitute,  though  cf  course 
cheaper,  for  the  method  at  present  adopted  in  the  country.  If  this  were 
the  case,  it  would  leave  unclianged  all  the  other  economic  relations  between 
the  production,  the  industry  and  the  trade  in  hemp.  This  is  by  no  means 
the  case,  as  the  method  is  destined  to  bring  about  a  violent  change  in  all 
those  relations,  and  entails  the  industrialisation  of  hemp  retting.  The 
hemp  grower  will  be  called  upon  to  grow  the  plant  and  sell  it  in  the  stalks 
for  industrial  treatment  ;  it  will  be  the  function  of  the  retting  factory  to 
ret  the  hemp  after  scutching  it,  then  to  comb  it,  or  else  to  sell  it  direct  to 
the  factory  which  specialises  in  combing,  spinning  and  weaving  the  hemp. 

The  method,  in  crder  to  gain  footing  in  the  practical  treatment  of 
hemp,  might  encounter  difficulties  of  3  kinds  :  prejudices,  vested  interests, 
and  absence  of  economic  advantages. 

We  cannot  here  go  into  the  first  or  the  second  of  these  difficulties, 
which  for  that  matter  are  more  or  less  common  to  all  innovations  and 
which  are  gradually  overcome.  On  the  other  hand  it  has  beeen  neces- 
sary to  show  that  difficulties  of  the  third  class  do  not  exist.  This  has 
been  done  by  methodical  official  experiments  conducted  chiefly  at  Ferrara 
(Italy)  in  igoS,  afterwards  at  Mans  (France)  in  1911,  and  at  Portici  (Italy) 
in  igi2.  Here  it  was  shown  that  retting  b}-  this  microbiological  method 
only  takes  84  hours  for  hemp,  without  there  being  any  danger  of  going 
beyond  the  optimum  point  of  retting  ;  it  does  not  produce  any  offensive 
sme  1,  and  in  ordinary  times  the  cost  per  cwt  is :  3  s.  for  Ital5^  3  s.  8  d.  for 
Fralnce,  as  against  6  s.  to  13  s.  8  d.  for  retting  as  practised  in  the  country- 
sid  e.  On  the  other  hand  the  commercial  value  which  this  method  gives  to 
hemp  may  amount  to  more  than  32  "„  above  that  obtained  on  the  other 
S3'stem. 

With  such  a  practical  basis,  industrial  tests  cannot  be  otherwise  than 
successful,  and  in  France,  where  special  cultivation  conditions  exist, the 
Societe  Fran9aise  du  Rouissage  industriel  at  Mans  (Sarthe),  a  limited 
compan}^  founded  in  September  1912,  will  work  the  patent  in  France,  its 
Colonies  and  Protectorates.  A  few  months  later  the  first  factory  was  set 
up  at  Bonnetable,  in  the  district  of  Mamers. 

The  factory  was  built  for  the  retting  of  scutched  hemp,  and  comprises 
the  following  principal  sections :  Hemp  stocks,  Decauville  light  railway  with 
special  trucks  for  conveying  the  bundles  of  hemp  to  the  scutching  depart- 
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ment.  Scutching  Department  comprising  :  a  machine  for  cutting  off  roots 
and  tops,  a  drier  for  the  stalks  to  be  scutched,  fitted  with  a  boon  suction 
current.  Preparation  of  cages  of  scutched  hemp  and  Jioist  for  conve^'ance 
to  the  retting  department.  Retting  Department,  comprising  a  battery  of 
4  vats  of  ig.62  cu.  yds.  capacity  each,  divided  into  sub- vats  3ft  3in  wide 
and  i6ft  3in  deep,  furnished  with  a  special  arrangement  for  supplying 
steam,  water  and  air.  Washing  and  Pressing  Department,  containing  wash- 
ing machines  ard  centrifugal  driers.  These  different  sections  are  connected 
with  each  other  by  overhead  rails  with  points,  for  the  conveyance  of  the 
cages  containing  the  material  for  retting  and  that  already  retted.  From 
the  washing  section  a  hoist  runs  to  the  drying  department  (with  automatic 
apparatus  supplying  a  current  of  hot  air).  There  is  also  a  special  department 
for  the  producion  of  ferments,  which  is  fitted  with  an  automatic  producing 
device. 

After,  a  starting  period  which  occupied  2  mcnths,  the  whole  of  this 
plant  was  in  regular  operation,  and  the  Chairman  of  the  Company  wrote 
in  March  1914  that,  to  their  great  satisfaction,  the  shareholders  had  been 
able  to  satisfy  themselves  of  the  following : 

(i)  The  production  of  ferments  by  means  of  cultures  supplied  by 
our  laboratory  had  always  proved  very  regular  and  ensy. 

(2)  The  retting  of  the  hemp  was  regularly  completed  in  48  hours. 

(3)  The  yarns  obtained  by  the  Societe  textile  Alengonnaise  with  the 
hemp  retted  on  our  micthod  have  been  compared  with  the  best  quality 
Italian  hemp  yarns  in  regard  to  fineness  and  flexibility. 

(4)  With  these  yarns  the  said  Company  was  able  to  obtain  thread 
No.  16  dry,  while  the  yarns  of  Sarthe  were  never  able  to  go  beyond  the 
maximum  of  7. 

(5)  The  plant  never  produces  offensive  smells. 

(6)  The  residual  water  was  discharged  into  a  small  stream  without 
occasioning  any  trouble. 

Industrial  tests  have  also  been  carried  out  in  Italy.  One  was  begun 
at  Giuliano  Campania,  but  was  unfortunatel}^  stopped  at  the  outset  through 
the  war.  Anocher  at  Coccolia  (Ravenna)  met  with  the  same  fate,  and  for 
the  same  reason.  Nevertheless  it  had  already  been  proved  that  retting, 
even  in  stalks,  by  this  method  may  with  advantage  replace  the  s3-stem  in 
use  in  the  countryside,  as  on  this  method  the  price  per  cwt  of  retted  mat- 
erial is  27  s.  5  d.  in  place  of  the  minimum  selling  price  of  32  s.  8  d. 

Flax.  The  application  of  the  method  to  flax  is,  from  a  technical  point 
of  view,  absolutely  identical  with  its  application  to  hemp  in  the  stalk.  The 
operation  here  again  occupied  a  minimum  pericd  of  42  hours.  It  is  at  the 
present  time  being  tried  on  a  large  scale  by  the  Societe  FrauQaise  du  Rouis- 
sage  industriel  at  Bonnetable,  both  for  its  own  account  and  for  account  of 
third  persons,  to  the  complete  satisfaction  of  manufacturers.  It  has  an 
absclutely  certain  future  in  all  those  regions  where  flax  growing  is  falling 
off  day  by  da}'  owing  to  the  difficulties  created  by  shortage  of  labour. 

Ramie.  The  method  as  applied  to  ramie  (Boehmeria  nivea  and  Boeh- 
mevia  tenacissima)  certainly  has  a  great  future.     Retting  takes   48  to  60 
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hours,  and  is  a  perfect  success  both  on  the  stalks  and  the  strips  and  the 
derived  product  called  "  China-grass  ".  The  well  known  difficulties,  how- 
ever, experienced  in  getting  rid  of  the  cork-like  film  will  hardly  allow 
of  applying  it  except  to  China-grass.  Energetic  washing  is  needed  after 
retting.  The  resulting  fibre,  however,  differs  from  the  ramie  fibre  obtained 
by  chemical  retting.  It  differs  greatly  from  silk  waste,  which  the  last- 
named  resembles ;  on  the  other  hand  it  very  much  resembles  the  superfine 
qualities  of  flax. 

The  product  obtained  is  stronger,  the  fibres  are  more  parallel,  and  it 
is  easier  to  obtain  long  yarns  with  high  yield.  It  is  also  possible  to  cany 
out  bleaching,  at  least  in  medium  sizes,  on  the  finished  yarn,  and  even  to 
disregard  this  operation  in  inferior  products  and  all  those  which  do  not 
need  it  owing  to  their  purpose.  The  cost  of  retting  may  be  estimated  at 
1  s.  8  d.  per  cwt  of  China-grass  in  normal  times,  and  the  combing  yield  may 
go  up  to  44  %.  This  method  will  render  ramie-growing  possible  every- 
where, when  advances  m  machinerj^  have  furnished  the  means  of  producing 
China-grass  by  mechanical  means.  For  the  moment  the  industry  con- 
tinues to  be  completely  subservient  to  the  Chinese  hand-barked  China-grass. 

Agave,  other  Liliaceae,  Jute,  etc.  The  method  is  perfectly  well  applic- 
able to  Agave  Americana,  Agave  sisalana  and  Sanseviera  ceylanica.  With 
regard  to  the  flesh}'  leaves,  they  must  in  the  first  place  be  reduced  to  strips, 
their  tissues  roughl}'  crushed,  and  the  product  washed  after  retting.  The  leaf 
parench^'ma  is  reduced  to  a  pasty  mass  easily  carried  away  by  water.  Drying 
is  very  easy,  and  may  be  completed  in  2  to  3  hours.  In  4  days  the  leaf  is 
reduced  to  perfect  and  ver^^  white  fibre.  The  retting  of  jute  {Corchorus 
sp.)  is  also  quite  successfully  accomplished. 
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-A..  L-  ^L\RCH.\DIER. — Le  Romssage  du  Chanvre.  Conference  faite  a  la  Societe  d' Agriculture, 

Sciences  et  Arts  de  la  Sarthe.  Le  Mans_  Imprimerie  Monnoyer,  1911. 
Th.  Briere.  — Le  Rouissage  du  Chanvre.  L' Agricitlteiir  Sarthois  {Bulletin  du  syndicat  des  Agri- 

culteurs  de  la  Sarthe),  Annee  igteie,  N°  698,  7  Mai  1911.  Le  Mans,  1911. 
J.  Bric.^UD.  — Le  Rouissage  Industriel  du  chanvre  dans  la  Sarthe.  La  Vie  agricole  et  Rurale, 

N°  51,  16  novembre  1912.  Paris,  BaiUiere,  1912. 
F.  P.\DULA. — La  Canapa.  Coltivazione  e  macerazione  industriale.  Ausoniae  Hermes,  Rivista 

mensile   della   Societd   d' Incoraggiametito    aU'Industria,  Annee,  I,  fasc.    VI  :    IX,    Rome, 

25  septembre    1914. 
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RURAL  ^4"  "  Recent  Researches  on  the  Possible  Transmission  of  Animal  Trypanosomiasis  to 

HYGIENE  Man :  the  Biological  Reactions  in  Human  and  Animal  Trypanosomiasis  with  refer- 

ence to  the  Identification  of  the  Virus  (i).  —  i<anfranchi  alessandro.,  in  Atti  cuiia, 

Rcale  Accademia  dei  Lincei,  Serie  Quinia,  Rendiconti,  Classe  di  Scienze  fisiche,  matematiche 
e  naturali,  Vol.  XXV,  part  8,  ist  Half  Year,  pp.  601-605.  Rome,  April  16,  1916. 

The  writer  wished  to  find  the  Umits  of  efficacy  of  his  serum  in  the  pre- 
sence of  the  3  viruses  :  Lanfranchii,  Evansi  and  gambiense.  To  attain  this  ob- 
ject, while  keeping  the  quantity  of  virus  invariable  (0.2  cc),  he  varied 
the  quantity  of  serum,  using  it  in  the  proportions  of  :  1-0.5-0.25  cc.  etc. 
The  duration  of  contact  of  the  3  viruses  with  the  writer's  serum,  with  nor- 
mal serum,  and  physiological  serum  was  3  minutes  in  every  case.  The  dif- 
ferent mixtures  were  then  inoculated  into  the  peritoneum  of  white  rats. 

It  was  found  that  the  serum  had  completely  exerted  its  protective 
action  on  the  animals  inoctilated  : 

with  the  virus  Lanfranchii  when  the  serum  was  used  in  doses  of 
1  -  0.5  -  0.25  cc.  ;  with  virus  gambiense,  in  doses  of  i  cc. ;  with  virus 
Evansi,  in  doses  of  i  -  0.5  cc. 

On  the  other  hand,  with  virus  gambiense  at  the  rate  of  0.25  cc.  it  pro- 
longed the  course  of  the  experimentally  induced  disease  and  with  virus 
Evansi  in  the  same  amount  the  prolongation  was  still  greater. 


(i)  See  also  B.  July  1916,  Xo.  767.  (Ed.) 
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841  -  Recent  Investigations  at  the  Imperial  Institute  in  London,  in  reference  to  Maxi- 
miliana  Fruits,  Tobacco,  Coffee,  Medicinal  and  Poisonous  Plants,  and  Silk.— 

Bulletin  of  the  Imperial  Institute,  Vol. XIV,  No.  i,  pp.  1-44.  Eondon,  Jaiiuarj'-IMarch  1016. 

Cokerite  fruits  and  oil  from  British  Guiana.  —  The  fruits  of  the  cokerite 
palm  were  identified  by  the  Royal  Botanic  Garden  of  Kew  as  belonging  to 
a  species  of  Maximiliana,  probably  M.  regia.  Their  structure  is  similar 
to  that  of  the  fruits  of  Elaeis  guineensis,  and,  like  the  latter,  they  furnish 
2  distinct  oils  :  that  of  the  pericarp  and  that  of  the  kernel.  An  examina- 
tion of  the  samples  forwarded  to  the  Imperial  Institute  gave  the  results 
set  out  in  Tables  I,  II  and  III. 

Tabee    I.    —   Percentage   composition   of  Cokerite   fruit    by   iveighf. 

Bracts 12.4  Shell 53.6 

Pericarp 17.0  Kernel 17 -O 

Average  weight  of  a  fruit 10.6  gms. 

Average  weight  of  a  nut  (fruit  without  bract  or  pericarp)    ....  7.5  gms. 

Average  weight  of  kernel 1.3  gnis. 

Tabee  II.  —  Composition  of  Cokerite  oils. 

Pericarp  oil      Kernel  oil  (3) 

lOo°C 

Specific  gravitv  at —  0.8668 

i5'>C 

Melting  point  (in  open  tube) —  27"C 

Solidifying  point  of  fatty  acids 25.5°C  24.2°C 

Acid  value  (i) 28.6  3.1 

Saponification  number  (i) 21 1.6  253.0 

Iodine  number 51.4  %  13.0  % 

Hehner  value —  88.9 

Insoluble  fatty  acids —  88.6  % 

Xon-saponifiable  substance —  0,3  % 

Soluble  volatile  acids  (2) —  3.0 

Insoluble  volatile  acids  (2) —  7.0 

Tabee  III.  —  Percentage  coynposition  of  a  cokerite  kernel  cake, 
calculated  Jor  a  cake  containing  7",,  oj  fatty  substance  {4). 

Water 8.6  >;,^ 

(    True  protein 14.7 

Crude  protein  15  %         „^.  .,  ,    , 

'"    /     Other  nitrogenous  substances    ....  0.3 

Fat 7.0 

Starch,  etc.   (by  difference) 52.5 

Cellulose 12.6 

Ash 4.3 

1 00.0 

X'utritive  ratio i  :  4.6 

Xutritive  units 108 

(i )  X'umber  of  mg.  of  potash  for  i  gram  of  oil. 

(2)  Number  of  cc.  of  decinormal  alkali  needed  to  neutralise  acidity  in  5  gr.  of  oil, 

(3)  Prepared  at  the  Imperial  Institute. 

(4)  The  kernels  contained  11.3  %  of  moisture  and  yielded  36.9  %  of  fat. 
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From  a  comparison  witli  the  oils  and  cakes  of  Elaeis  guineensis  and 
Cocos  niicifera  it  is  found  that  those  of  cokerite  are  almost  equal  in  value. 
The  problem  in  the  utilisation  of  this  fruit  is  to  design  a  machine  by  which 
the  nuts  can  be  crushed. 

Nyassaland  Tobacco.  —  Of  late  years,  tobacco  has  become  the  chief 
export  article  of  Nyassaland.  In  1914-1915,  3  308  948  lbs.  were  exported 
of  a  value  of  £  82  735  (on  the  spot).  This  figure  is  slightly  below  that  of 
the  previous  3^ear.  In  1915-16,  tobacco  growing  covered  9042  acres.  Al- 
most the  whole  of  the  exports  go  to  the  United  Kingdom.  The  average 
unit  production  was  rather  low  in  the  last  period  of  6  years  ;  if  ranged  be- 
tween 305  lbs.  per  acre  in  1912-1913  and  520  lbs  per  acre  in  1910-1911.  The 
district  of  Blantyre  furnishes  nearly  ^j^  of  the  production.  The  varieties 
most  grown  are  :  "  Gold  Leaf  ",  "  Warne  ",  "  Conqueror  "  and  "  Whitt 
Stem  Orinoco  ".  From  experiments  carried  out  in  the  last  2  years  by  the 
Nj^assaland  Department  of  Agriculture,  it  results  that  "  Gold  Leaf  "  is  per- 
haps the  best  adapted  variety  for  the  greater  part  of  the  Nyassaland  tracts 
where  tobacco  is  grown.  It  is  of  good  cropping  power  and  seems  to  posses 
the  largest  proportion  of  light  coloured  leaves.  Twelve  varieties  of  tobacco 
were  cultivated  in  1914-1915  at  the  Government  of  Nyassaland  Experi- 
mental Station.  The  crop  samples  sent  to  the  Imperial  Institute  contained  : 
from  12.5  to  14.7  %  of  moisture,  from  1.8  to  3  %  of  nicotine,  from  1.8  to 
2.9  %  of  nitrogen,  from  ii.o  to  12.8  %  and  in  one  case,  18.2  %  of  ash.  They 
were  valued  (October  1915)  at  from  4  d.  to  7d.  per  lb.  The  ash  always  con- 
tained a  good  deal  of  potash,  a  few  sulphates  and  a  few  chlorides.  The  burn- 
ing qualities  of  the  tobacco  are  excellent. 

Uganda  Coffee.  —  Coffee  cultivation  is  making  rapid  strides  in  Uganda. 
It  is  the  chief  crop  of  farms  under  European  management,  on  which  Coffea 
arahica  occupies  9551  acres  and  Coffea  rohiista  367  acres.  Coffee  is  inter- 
planted  with  Hevea  brasiUensis,  which  covers  4835  acres  (the  greater  portion 
of  this  area  is  planted  with  trees  under  2  years  old);  it  is  also  cultivated  at 
the  different  Missions,  over  an  area  of  about  660  acres,  and  by  the  natives  on 
an  area  of  8692  acres  (estimated).  These  figures  relate  to  1914-1915,  in  which 
years  1 8998  cwt  of  coffee  in  the  parchment  (unhusked)  of  a  value  of  £35463 
were  exported.  Two  samples  sent  to  the  Imperial  Institute  for  exam- 
ination were  estimated  after  husking  at  54  s.  to  55s.  per  qwX.  in  London 
(December  191 5). 

Drugs  supplied  by  African  Solanaceae.  —  The  percentage  of 
hyoscyamine  (with  which  it  is  easy  to  prepare  isomerous  atropine, 
now  rare  on  the  market),  was  determined  at  the  Imperial  Institute  in  spe- 
cimens of  Hyoscvamus  midicus  coming  from  the  vSoudan,  and  Datura  Stra- 
monium from  Egypt,  the  vSoudan  and  South  Africa.  The  results  were  as 
shown  in  Table  IV. 

Wliile  the  seeds  of  D.  Stramonium  from  the  Soudan  are  of  no  industrial 
value  for  the  extraction  of  hyosc)''amine,  the  leaves  of  the  same  species  com- 
ing from  vSouth  Africa  are  well  adapted  for  this  purpose.  In  all  cases,  the 
total  alkaloids  were  constituted  almost  exclusively  by  easily  crystallisable 
hyoscyamine. 
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Table  IV.  —  Total  percentage  of  alkaloid  in  the  samples  of  Hyoscyamus  and 
Datura  [percentage  of  dried  substance). 

Hyoscyamus  muticus  :  leaves  and    stalks 0.770  % 

Datura  Stramonium  from  EgJ'pt :   stalks  and    fruits  ....  0.138 

"  "  "  "  leaves 0.320 

D.  Stramonium  from  the  Soudan  :  stalks,  and   fruit  cases     .  0.130 

"  "  "        "  "         seeds 0.096 

D.  Stramonium  from  South  Africa  :  leaves o-540 

Medicinal  and  poisonous  plants  from  South  Africa  (i).  —  A  summary  of 
the  results  hitherto  obtained  at  the  Imperial  Institute  from  a  study  of  the 
following  species  :  —  Senecio  latifolius,  producing  the  "  Molterno  disease  " 
in  livestock  ;  —  Acokanthera  venenata  ;  Ornithoglossum  glaucum  («  Cape 
Slangkop  »)  a  poisonous  pasturage  plant  ;  —  Homeria  pallida,  causing  great 
losses  of  livestock  yearly  in  the  Transvaal ;  —  Crotalaria  Burkeana,  causing 
the  disease  known  as  "  stiff  sickness  "  in  livestock  ;  —  Chailletia  cymosa 
(=  Dichapetalum  cymosmn),  known  in  S.  Africa  as  "  Gift-blad  ",  one  of  the 
South  African  plants  most  injurious  to  cattle  ;  —  Strychnos  Henningsii  : 
in  Eastern  Pondoland,  by  infusing  the  bark  of  this  plant  in  alcohol,  bitters 
are  prepared  which  are  used  as  an  aperient  ;  the  bark  and  the  fruits  contain 
a  still  unidentified  alkaloid ;  — ■  Gonioma  Kamassi  which  contains  alkaloid 
in  its  bark ;  Mesemhryanthemun  Mahoni  —  the  roots  of  which  contain  a 
large  proportion  of  oxalates,  a  yeast  (Tcrula),  and  the  moulds  Mucor  erectus, 
Aspergillus  oryzae,  as  well  as  Rhopalocystis  nigra  {=  Aspergillus  niger), 
are  used  in  the  preparation  of  an  intoxicating  and  poisonous  liquor  by  the 
natives  of  the  Transvaal  and  as  yeast  for  bread  by  the  whites ;  —  Raphio- 
nacme  divaricata :  its  roots  yield  by  fermentation  an  intoxicating  and  poison- 
ous liquor  employed  by  the  natives ;  —  Datura  Stramonium ;  —  Barosma 
venusta  — -  Kaempferia  Ethelae,  the  dried  tubers  of  which  are  used  in  the 
popular  medicine  of  the  Rand  natives  ;  —  Bersana  Tysoniana  —  the  bitter 
bark  of  which  is  used  as  a  drug  by  the  natives ;  —  Chrysophyllum  viridi- 
folium  and  similar  species  :  from  their  bark  a  substance  resembling  saponin 
is  extracted  ;  —  Urginea  Burkei  —  which  causes  heavy  losses  of  livestock  in 
South  Africa  ;  —  Buxus  Macowani :  its  wood,  known  as  "  South  African  box- 
wood "  or  "  Cape  boxwood  "  is  adapted  for  turning  and  wood  carving  work 
like  that  of  B.  sempervirens,  when  certain  precautions  are  taken  in  cutting 
and  drying  it.  It  abounds  in  the  forests  of  Alexandria,  Cape  Province,  and 
still  more  in  those  of  Transkeian. 

Trinidad  Silk.  —  A  first  attempt  at  silkworm  breeding  was  made  in 
Trinidad  in  1868,  in  which  year  Attacus  ricini  was  introduced  and  suc- 
cessfully reared  in  that  island.  In  1^93  there  werre  imported:  Anthe- 
raca  pernyi  ;  Attacus  cynthia  ;  Telea  polyphemus ;  Callosamia  promethea. 
The  first  named  was  successfully  reared  on  leaves  of  Terminalia  Catappa ; 
the  second  on  leaves  of  the  castor  oil  plant  ;  the  cocoons  obtained  were 
smaller  than  those  imported  ;  the  other  two  were  not  successful.  Further 
trials  prove  that  Attacus  cynthia  can  be  acclimatised  in  Trinidad.  Bom- 
hyx  mori  was  imported  there  in  1907.     Up  to  now  its  rearing  has  been  ra- 

(i)  See  also  B.  March  1915,  N"  246.  [Ed.) 
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ther  limited  ;  it  has  not  been  attacked  by  any  disease  ;  two  breeds  are  rear- 
ed, one  with  yellow,  the  other  with  white  silk.  Crosses  between  these  two 
have  also  been  made.  In  Trinidad  there  is  a  wild  silkworm,  Attacus  Hesper- 
us, which  feeds  on  the  leaves  of  Casearia  sp. ;  it  can  be  reared  artificially^ 
but  the  moths  must  be  enclosed  in  cages  for  mating  and  oviposition. 

Specimens  of  cocoons  of  Bomhyx  mori  (yellow  and  white),  Attacus  ri- 
cini  and  Attacus  hesperus  examined  at  the  Imperial  Institute  were  found  to 
be  of  good  quality. 

There  is  no  doubt  that  silkworm  rearing  can  be  successfully  established 
in  Trinidad.  Of  the  different  species  there  tested,  those  yielding  the  best 
results  are  Bomhyx  mori,  and  especially  Attacus  ricini,  which  stands  higher 
temperatures  and  furnishes  more  easily  handled  cocoons. 
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CROPS    AND    CUIvTIVATION. 

842  -  On  the  Origin  ofRedSoil".  —  Manasse  E.,  in  GiomalediGeologia  Pratica.  Xlllth 
Year,  Part  IIl-IV,  pp.  101-103.  Parma  and  Pisa,  1915  (i). 

Trial  analyses  were  made  of  two  red  soils  from  the  "  Montagnola  " 
of  Sienna,  namely,  a  complete  analj^sis,  treatment  with  hydrochloric  acid 
in  the  presence  of  kaolin,  attack  by  sulphuric  acid,  solubility  in  hot  dilute 
potassium  hydroxide.  From  these  experiments  it  would  appear  that  : 
i)  the  alumina  to  a  fairly  large  extent,  almost  the  whole  of  the  ferric  oxide, 
a  smaller  proportion  of  the  silica,  and  the  slight  amoiint  of  sesquioxide  of 
manganese  present,  are  in  the  form  of  colloidal  hydroxides  in  the  two  red 
soils  ;  2)  the  rest  of  the  alumina  is  mostly  in  the  state  of  clay  (kaolin,) 
but  also  to  a  lesser  extent  in  the  form  of  silicates  of  aluminium,  potassium 
and  sodium  with  and  without  iron  and  magnesium  (micaceous  minerals  ?)  ; 
3)  the  excess  of  silica  must  be  attributed  to  quartz  ;  4)  while  the  lime 
in  the  two  red  soils  is  due  almost  exclusively  to  calcium  carbonate,  the 
magnesia  is  only  attributable  in  part  to  the  carbonate  of  magnesium,  the  rest 
belonging  to  silicates  which  are  little  soluble  or  insoluble  in  hydrochloric  acid. 

In  conclusion,  the  two  red  soils  examined  did  not  consist  exclusively 
of  a  clayey  ochreous-quartzite  matter  as  they  also  contained  h^'droxide 
of  iron  in  the  colloidal  state,  accompanied  by  geloltydrates  of  aluminium 
and  in  smaller  quantities,  by  silica  and  manganese.  The  two  Sienna  red 
earths  present  a  great  analogy  in  this  respect  with  those  of  Croatia,  which 
are  considered  similar  to  bauxites  from  the  physical,  mineralogical,  and 
genetic  point  of  view. 

With  regard  to  the  genesis  of  the  red  earths  in  question,  the  Author 
is  inclined  to  consider  them  as  deposits  of  colloidal  solutions  mixed  with 
matters  originating  from  the  alteration  and  weathering  of  anagenetic,  schisto- 
phylladic,  quartzose,  etc.  rocks  which  in  the  "  Montagnola  "  of  Sienna  ac- 
company cavernous  limestone,  not  excluding  however  the  action  of  fer- 
ruginous thermal  waters  slightly  impregnated  with  manganese  and  charged 
with  carbonic  acid  gas. 

(i)  vSee  Vinassa  de  Regiiy  P.,  "  Red  Soil  ",  Bulletin  September  itjis,  pp.  1134-1138.  {Ed.) 
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843  -  Researches  in  Agricultural  Bacteriology  carried  out  in  Denmark  during  the  Pe- 
riod 1904-1914.  —  Christensen  H.  R.  (Director  of   the  State  Agricultural  Laboratory'). 
—  Communication  made  to  the  Internationai  Institute  of  Agriculture  by  its    Correspondent 
for  Denmark,    Baron   de    Rosenkrantz. 
These  investigations  were  carried  out  during  the  period  1905-1909,  in 
the  laborator}-  of  agricultural  bacteriolog}'  of  the  Ro3^al  Higher  School  of 
Veterinary  Medicine  and  Agriculture  under  Prof.  Weiss  and,  from  1909,  in 
the  State  Agricultural  lyaboratory,  the  direction  of  which  was  taken  over 
by  the  same  gentleman. 

I.  —  Two  jluorescent  denitrifyng  Bacteria.  —  These  two  bacteria,  isol- 
ated by  the  writer,  are  distinguished  from  all  other  fluorescent  denitrify- 
ing bacteria  by  the  fact  that  they  do  not  liquefy  gelatine.  One  of  them, 
Bac.  denitrificans  b,  is  capable  only  of  reducing  nitrates,  while  the  other, 
Bac.  denitrificans  a,  reduced  both  nitrites  and  nitrates  (i). 

II.  —  New  Principles  of  Analysis  of  Soils  in  connection  with  certain 
data  as  to  the  presence  and  distribution  of  Azotobacter  chroococcnm  in  various 
types  of  soils.  —  Preliminary  considerations  as  to  the  progress  of  soil 
research  in  connection  with  rural  economics  ;  the  hygroscopic  qualities  of 
soils  in  Denmark  ;  the  importance  of  the  methods  of  Roderwald  and 
]\IiTSCHERLiCH  for  determination  of  hygroscopicity,  growth  in  area  of  par- 
ticles of  earth,  the  state  of  subdivision  of  soil ;  on  the  need  for  studying 
the  reaction  and  basic  quality  of  the  soil,  being  properties  closely  bound  up 
with  its  microbiological  condition.  After  glancing  at  the  principles  hitherto 
adopted  in  bacteriological  analyses,  the  writer  gives  notes  on  the  result 
of  his  investigations  of  a  nitrogen-fixing  bacillus,  Azotobacter  chroococcnm. 
In  determining  the  factors  causing  its  presence  in  the  soil,  the  method  was 
adopted  of  comparing  an  ordinary  culture  of  the  soil  with  other  cultures 
into  which  large  quantities  of  the  microbe  had  been  inoculated  whose 
specific  behaviour  in  different  types  of  soil  it  was  required  to  study  in  order 
to  ascertain  whether  the  differences  in  the  tendency  to  decompose  given 
substances  are  to  be  attributed  to  the  microbiological  or  chemical  condi- 
tion of  the  soil.  It  was  found  that  the  presence  of  a  growth  oi  Azotobacter 
in  a  solution  of  mannite  (i  litre  of  distilled  water,  20  grms  of  mannite  and 
0.2  grms  of  bipotassic  phosphate)  is  a  reliable  indication  of  the  presence  of 
basic  compounds  of  calcium  and  magnesium  in  the  soil  in  question,  and  may 
also  form  the  criterion  for  determining  the  basic  quality  of  the  soil.  This 
is  perhaps  the  first  example  of  a  specific  property  of  the  soil  investigated 
b}'-  microbiological  methods.  An  analogous  process  is  represented  by  the 
investigations  of  the  presence  in  the  soil  of  readily  soluble  phosphoric 
acid  (2). 

III.  —  New  Biological  Method  for  Determination  of  alkaline  Carbonates 
in  the  Soil.  —  There  are  soils  which,  when  brought  into  contact  with  a  solu- 
tion of  mannite  freed  from  lime  and  inoculated  with  Azotobacter,  are  un- 


(i)   Ccntralblatt  filr  liakteriolo^^ic,   Parnsilenkundc  und   Iniixtidnxkrankhciten  11,  \'(>1.  XI, 
pp.  190-194.  Jena,  1904. 

(2)  Tidx'ikrifl  for  Landbni!;ets  Plantcavl,  Vol.  XIII,  \)\^.  i  15-1  >|-  Copcuhagcii,  i9(«(>. 
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able  to  promote  the  growth  of  an  azotobacterial  flora.  If  calcium  sulphate  is 
then  added  to  the  solution,  all  the  soils  do  not  behave  in  the  same  way;  in 
some  a  regular  growth  of  the  Azotohacter  is  observed,  and  no  growth  of  the 
others.  These  differences  in  behaviour  are  taken  to  be  due  to  the  percent- 
age of  alkaline  carbonates,  which  varies  from  soil  to  soil.  This  furnishes 
the  elements  for  a  new  biological  method  of  determining  the  content  of 
the  soil  in  basic  substance  (i). 

IV.  —  Enquiries  into  the  Relation  between  the  Composition  of  the  Soil 
and  the  Presence  of  Plasmodiophora  brassicae.  —  Applying  the  microbio- 
logical method  for  determination  of  the  soil  reaction,  the  Writer  was  able 
to  demonstrate  the  existence  of  a  fairly  close  relation  between  the  presence 
of  Plasmodiophora  brassicae  and  the  alkalinity  of  the  soil.  The  greater  the 
the  reduction  in  the  latter,  the  greater  the  likelihood  of  attack,  which  is 
almost  impossible  in  a  markedly  alkaline  medium.  I.  Kolpin  Ravn  also 
studied  the  relation  between  the  behaviour  of  the  soil  and  the  presence  of 
various  grass  plants,  arriving  at  the  conclusion  that  the  terms  calcifugal 
and  calciphilous  plants  ought  to  be  replaced  by  the  terms  basifugal  and  basi- 
philous  plants,  or  acidifugal  and  acidiphilous.  Acidiphilous  species  would 
be  :  Rumex  acetosella,  Raphanus  raphani strum,  Viola  tricolor,  Scleranthus 
(?)  annuus,  Cynaphalium  uliginosum,  Spergula  arvensis  ;  and  basiphilous 
species,  Sinapis  arvensis  and  Veronica  agrestis  (2). 

V.  —  On  the  Fixation  of  atmospheric  Nitrogen  by  free  Microorganisms. 
—  A  comprehensive  study  of  the  most  important  researches  in  connection 
with  this  question,  and  the  results  obtained  by  the  Writer's  experi- 
ments  (3). 

VI.  — •  In  connection  with  the  decomposition  of  Urea.  —  A  preliminary 
note  to  a  study  of  the  action  of  humus  compoimds  on  the  splitting  up  of 
urea    into    ammonia     (4). 

VII.  —  Investigations  in  reference  to  determining  the  Lime  Requirements 
of  the   Soil  (5). 

VIII.  — Influence  of  Humus  on  the  Ammonification  of  Urea.  — The  gen- 
erally adopted  opinion  that  humic  substance  cannot  supply  organisms  with 
carbon  as  a  food  is  incorrect.  It  results  from  these  investigations  that,  in 
reality,  many  microbes  capable  of  splitting  up  urea  can  not  only  utilise  the 
humic  substance,  but  even  prefer  it  to  all  the  other  compounds  of  carbon  ex- 
perimented with  (laevulose,  xylose  and  various  organic  acids).  There  are 
also  organisms  which  possess  the  property  of  decomposing  urea  even  in  the 
absence  of  any  other  organic  substance,  utilising  it  as  a  nutrient  medium ; 

(i)  Tidsskrift  /or  Landbrugets  Planfcavl,  Vol.  XIV,  pp.  292-294.  Copenhagen,  1907.  —  Cen- 
(ralblatt  fiir  Bakteriologie,  Parasitcnkundc  und  Infcktionskranhheiien  11,  Vol.  XIX,  pp.  735-736. 
Jena,  1907. 

(2)  With  Kolpin-Ravn  1'.  and  Harder  P.  Tidsskrift  for  Landbrugets  PlatUeaii,  \'ol.  XVI, 
pp.  430-476.  Copenhagen,  1909. 

(3)  Tidsskrift  for  Landbrugets  Planteavl,  Vol.  XVI,  pp.  303-336.  Copenhagen  1009. 

(4)  Centralblatt  fiir  Bakteriologie,  Parasitenkunde  und  Infektionskrankhfiten  IT,  Vol.  XXIV, 
ji.  130.  Jena  1909. 

(5)  WithLarsen  O.  ri.  ;scc/iH//c/mfor  Jamuu y  1911,  No.  59.  (Ed.) 
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such   is    Urohacillus  Beijerinckii,  isolated   and  carefulh-  studied  by   the 
writer  (i). 

IX.  —  Method  of  determining  the  Capacity  of  the  Soil  for  decomposing 
Cellulose.  —  This  new  method  described  by  the  writer  presents  the  ad- 
vantage that  b}^  adopting  a  substance  made  up  exchisively  of  the  com- 
pounds of  nitrogen  required  for  the  nutrition  of  the  microbes  and  con- 
taining no  utiHsable  nitrogen  or  mineral  substances  (in  this  case  filter 
paper  without  ash)  the  rapidity  with  which  cellulose  is  decomposed  must 
be  related  to  the  quantity'  of  cellulose  contained  in  the  soil  in  a  form 
accessible  to  microbes  (2). 

X.  — -  Further  Researches  into  the  Formation  of  Nitric  Acid  in  Stable 
Manure  and  the  Soil.  — ■  A  critical  review  of  the  literature  on  this 
question  (3). 

XI.  —  Microbiological  Researches  into  Peat  Soils.  —  In  the  first  part 
of  this  work  the  Author  deals  with  the  characters  presented  by  the  flora  of 
uncultivated  peat  soils  ;  in  the  second,  with  the  chemical  composition  of 
peat  soils,  and  finally,  in  the  third,  with  the  microbiological  state  of  peat 
beds  brought  under  cultivation.  From  this  last  point  of  view,  he  notes  a 
great  difference  between  peat  beds  formed  by  sphagnum  and  infra-aquatic 
peat  beds.  The  former  are  distinguished  by  their  feeble  tendency  to  split 
up  peptones,  their  high  denitrifying  powder,  their  very  (jvesk  capacity  for 
decomposing  cellulose  and  mannite.  Infra-aquatic  peats  exhibit  a  diame- 
trically opposite  behaviour,  and  it  is  of  interest  to  note  that  these  peats  in 
addition  to  having  a  strong  acid  reaction,  contain  a  considerable  number 
of  nitrogen-fixing  bacteria.  It  must  consequently  be  supposed  that  the 
existence  of  these  differences  between  the  two  formations  will  facilitate  the 
study  of  yet  unexplored  peat  beds  (4). 

XII.  —  Determination  and  Significance  of  the  Reaction  and  Basic  Quality 
of  the  Soil.  —  A  report  submitted  to  the  International  Congress  of  Agricul- 
ture at  Ghent  in  1913,  and  forming  an  exposition  and  a  critical  examina- 
tion of  the  methods  proposed  by  the  author  for  determining  the  basic  reac- 
tions of  the  soil,  the  putting  into  practice  of  these  methods  and  their  im- 
portance in  soil  research.  It  is  indispensable  that  landowners  should  know- 
the  reaction  and  basic  quality  in  order  to  draw  logical  conclusions  as  to 
cultural   methods. 

XIII.  — ■  Relation  between  the  Properties  of  the  Soil  and  the  Utilisation 
of  different  Phosphates.  —  The  tricalcic  phosphate  found  in  bones  and  na- 

(i )  Tidsskrift  for  Landbrugets  Planteavl,  VoL  XVII, pp.  XVII.  pp.  79-109.  Copenhagen,  1910. 
—  CentralhlaU  fur  Bakteriologie,  Parasitenhunde  und  Infektionskrankheiten  II,  VoL  XXVII, 
PP-  336-362.  Jena,  1910. 

(2)  Tiddskrift  for  Landbrw^ds  Planteavl,  VoL  XVII,  pp.  356-350.  Copenhagen,  1910. — 
CenlralblaU  fiir  Bakteriologie,  Parasitcnkundc  und  Infektionskrankheiten  II,  VoL  XXVII,  pp.  449- 
451.  Jena,  1910. 

(3)  Tidsskrift  for  Landbru'^els  Planteavl.,  VoL  XVIII,  pp.  167-176.  Copenhagen,  191 1. 

(4)  With  Mentz  A.  and  Overgaarii  ().  :  Tidsskrift  for  Landlnuy^ets  Planteavl,  VoL  XTX, 
PP-  595-65--  Copenhagen,  i<)i2.  —  Centralblatt  fiir  liakteiiolo^ie,  I'arasitenkunde  ittul  Iniek- 
liiiHskrankheiten  II,  VoL  37,  pp.  414-431.  Jena,  1912. 
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tural  phosphates  is  difficult  to  utilise  in  basic  soils ;  the  use  of  fertilisers 
of  this  kind  must  therefore  be  carefully  avoided  in  soils  shown  by  microbio- 
logical analysis  (i.  e.  with  Azotobacter)  to  be  basic.  On  the  contrary,  there 
cannot  be  any  relation  between  the  reaction  and  basic  quality  of  the  soil  on 
the  one  hand  and  the  utilisation  of  superphosphates  and  basic  slag  on 
the  other,  nor  yet  between  the  property  of  assimilating  phosphates  difficult 
of  solution  and  the  capacity  of  setting  free  acids,  as  for  instance  acetic 
acid  from  calcium  acetate  (i). 

XIV.  — ■  Influence  exercised  by  the  Nature  of  Earths  on  the  Bacteria  and 
Chemical  Condition  of  the  Soil  (2). 

84  ]  -  Conversion  of  Soluble  Phosphoric  Acid  into  Insoluble  Phosphoric  Acid  in  the  Soil 
under  the  Influence  of  Physical,  Chemical  and  Biological  Factors. —  SkalkijS.,  in 

lO.M-cHo-pjicch'an  C('.ihrh(>-xn-_if/i(cm6i-HHnfi  ro.ifWd  (Agricultural  Gazette  of 
Southern  Russia),  XVIIth  Year,  Nos.  33,  34,  36,  37  and  38,  pp.  6-7;  6-7;  7-8;  g-ii  ; 
and  6-8.  Kharkov,   1915. 

The  experiments  were  carried  out  at  the  agricultural  experiment  Sta- 
tion of  Ploty  (Podolia),  where,  for  several  years  running,  both  by  chemical 
analysis  of  the  soil  and  experiments  condticted  in  the  laboratorj''  and  the 
open  field,  it  was  ascertained  that  among  the  principal  elements  of  ferti- 
lity in  the  soil  of  the  vStation,  classed  as  "  tchernoziom  ",  the  most  deficient 
was  phosphoric  acid,  that  is,  in  a  form  which  could  be  readily  assimilated 
b}^  plants  (3). 

The  object  of  the  experiments  was  to  study  the  intensity  of  fixation 
of  phosphoric  acid  soluble  in  water,  added  to  the  soil,  under  the  influence  of 
chemical,  physical  and  biological  factors,  in  variotis  layers  of  soils  under  a 
different  cultural  condition.  By  biological  factors  is  meant  the  action  of 
the  micro-organisms  of  the  soil  and  that  of  plants.  In  the  experiments  un- 
dertaken, plants  were  excluded.  Consequently  only  the  fixation  of  phos- 
phorus by  micro-organisms  was  studied. 

The  experiments  were  conducted  with  4  different  soils :  April  fallow 
soil,  i.  e.  that  begun  to  be  tilled  in  April ;  soil  which  had  been  uncultivated 
for  many  years  ;  kitchen-garden  soil ;  and  finally  the  soil  of  an  old  oak  wood. 
Two  layers  were  studied  in  each  of  these  lands,  the  one  arable  o  to  17.7 
cm.  deep,  and  the  other  below  the  first,  from  17.7  to  35.5  cm.  deep.  For  each 
experiment  a  quantity  of  earth  corresponding  to  i  kilogram  in  absolutely 
dry  condition  was  taken.     The  experiments  are  divided  into  2  series  :  in 

(i)  Tidsskrift  for  Landbriigets  Planteavl,  VoL  XX,  pp.  90-104.  Copenhagen,  1913.  —  Fiih- 
liiig's  landwirtschaftliche  Zeitiing,  Year  LXII,  pp.  392-405.  Stuttgart,  1913. 

(2)  See  B.  June  1915.  No.  682.  (Ed.) 

(3)  In  the  publication  of  the  Department  of  Agriculture  «  Ce.TibfKO-xonHiicTBOUHun, 
ii})OMHfeJl'i>  BT.  Pocciii  »  (Agricultural  Industry'  in  Russia),  (1893-1913),  Petrograd,  1914, 
published  in  Russian  and  I'rench,  it  is  stated,  in  connection  with  the  Ploty  Station  (in  the 
chapter  where  brief  particulars  of  the  scientific  work  of  the  principal  Russian  Agricultural 
Kxperiment  Stations  arc  given),  that  "  its  investigations  in  connection  with  the  conditions 
affecting  the  contents  of  the  soil  in  two  principal  elements  of  fertility,  nitrr)gen  and  phos- 
phorus, have  gained  it  a  wide  reputation  ".  The  results  of  the  experiments  summed  up  in 
this  article  supplement  thoNO  which  appeared   on    page    188   of   the   publication   in   (lueslion. 
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the  first  there  was  added  to  each  sample  of  earth  in  addition  to  water  sokible 
acid  potassium  phosphate  (i.33i2g.  of  P2O5),  3.605  g.  of  potassium  nitrate 
in  order  to  observe  how  this  addition  affects  the  total  fixaction  (i.  e.  that 
due  to  physical,  chemical  and  biological  factors)  of  soluble  phosphoric  acid. 
These  experiments  were  made  with  the  April  fallow  soil  and  the  soil 
long  out  of  cultivation.  In  the  second  set  of  experiments  part  of  the  soil 
was  treated  with  chloroform,  to  suspend  bacterial  life  and  consequently^ 
the  fixation  of  phosphorus  bv  these  bacteria  ;  the  other  part  of  the  soil 
not  being  so  treated.  The  object  was  to  differentiate  the  fixation  of  sol- 
uble phosphoric  acid  produced  by  physical  and  chemical  factors  from  the 
biological  fixation  due  in  this  case  to  the  activity  of  the  micro-organisms. 
The  quantity  of  chloroform  added  was  50  cc.  and  that  of  phosphoric  acid 
the  same  as  in  the  previous  case. 

To  all  the  samples  of  air-dried  earth  35  per  cent  by  weight  of  water 
was  added,  to  stimulate  activit}^  of  the  micro-organisms  ;  in  order  to  pre- 
vent evaporation  of  water  the  samples  were  put  into  big  bottles  with  ground 
glass  stoppers.  During  the  entire  continuance  of  the  experiments  (3 
months)  the  temperature  ranged  between  150  and  25°  C.  The  external  appear- 
ance of  the  samples  remained  normal  until  the  end  of  the  experiments. 
On  completion  of  the  latter,  the  soluble  phosphoric  acid,  which  had  re- 
mained as  such  in  the  soil,  was  extracted  by  distilled  water,  of  which 
4  litres  per  sample  were  added.  The  duration  of  treatment  with  water 
was  8  hours.  Care  was  taken  to  shake  up  the  solution  every  15  or  20 
minutes. 

The  results  of  the  experiments  are  summed  up  in  the  appended  Table. 

From  the  results  obtained  the  writer  deduced  the  following  conclusions  : 
i)  The  process  of  fixation  of  water-soluble  phosphoric  acid  depends 
both  on  the  chemical  and  physical  factors  and  on  the  biological  factors  of 
the  soil. 

2)  The  intensity  of  total  fixation  of  the  said  acid  is  in  direct  relation 
to  the  cultural  conditions  of  the  soil. 

3)  The  intensity  of  total  fixation  of  the  said  acid  increases  with  the 
addition  of  potassium  nitrate  to  the  soil. 

4)  The  process  of  fixation  of  water  soluble  phosphoric  acid  in  the 
non-chloroformed,  i.  e.  the  natural,  samples  of  earth  takes  place  with 
greater  intensity  than  in  the  chloroformed  samples. 

5)  The  total  intensity  of  fixation  and  the  physical  and  chemical 
fixation  of  water-soluble  phosphoric  acid  is  less  in  the  arable  layer  (from  o  to 
17.7  cm.  depth)  than  in  that   lying  immediately  beneath    (from  17.7   to 

35-5  cm)- 

6)  The  intensity  of  the  process  of  assimilation  of   phosphorus   is 

greater  in  the  arable  layer  than  in  that  immediately  beneath. 

r'or  better  study  of  the  phenomenon  of  assimilation  of  phosphorus  the 
writer  also  carried  out  experiments  on  the  bacterial  flora  of  each  of  the  samples 
of  soil  capable  of  multi])lying  in  peptonised  meat  bouillon,  with  agar  or 
gelatine,  dilute  to  o.ooi  and  o.oooi.  By  calculating  the  number  of  bac- 
teria per  gram  of  absolutely  dry  soil,  data  were  obtained  from  which  it  may 
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Fixation  of  Phosphoric  Acid  soluble  in  water,  in  percentages  of  the  quantity 
added  to  the  soil  (i.  3312  g.  of  P2  O5). 


Fixation  of  water  soluble  phosporic  acid 


In  the  layer  from 
o  to  17.7  cni.    deep. 


In  the  layer  from 
^7-7  to  35.5  cm.  deep. 
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A.  I  si  Series  of  Experiments^ 

I.  Total  fixation  (supplying  potassium 
nitrate) 

II.  Tota!  fixation  (witliout  potassium 
nitrate)  

B.  2nd  Series  of  Experi-ments. 

I.  Total     fixation     (in    chloroformed 
soil) 

II.  Physico-chemical  fixation  (in  chlo- 
roformed soil) 

III.  Biological  fixation  due  to  micro- 
organisms, or  assimilation 
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be  deduced  that  the  quantity  of  these  bacteria  increases  with  the  improve- 
ment of  the  cultural  condition  of  the  soil. 

As,  regards  the  relations  between  the  quality  of  the  bacterial  flora  of  the 
soil  and  the  intensity  of  assimilation  of  phosphorus,  it  is  stated  that  there  is 
no  possibility  of  ascertaining  them  by  means  of  the  data  obtained.  There 
are  however  some  indications  pointing  to  the  existence  of  sucli  relations. 

MANURES  8^f  -  Rapid  and  simple  Determination  of  the  Nitrogen  in  Liquid  Manure  by  means  of 

AND  a  Densimeter. — -Vogel,  in   Illustrierle  landu'irtschaftliche  Zeilun-^,   3f3th  year,  No.   39, 

MAXURiNG  pp.  277-278,  I  fig.  Berlin,  May  13,  1916. 

Many  endeavours  have  been  made  to  devise  a  good  method  by  which 
farmers  might  themselves  rapidly  and  accurately  ascertain  the  value  of 
liquid  manure,  but  hitherto  without  much  success.  Thus,  von  Ahr  observ- 
ed certain  relations  between  the  specific  gravity  on  the  one  hand  and  the 
proportions  of  dry  substance  and  nitrogen  on  the  other  by  means  of  which 
a  fairly  accurate  and  practical  method  might  be  contrived  ;  Von  FeiijtzEn 
has  also  published  some  notes  which  suggested  a  certain  relation  between 
the  specific  gravity  and  the  content  of  nitrogen. 

The  recent  experiments  of  the  writer  have  shown  that  there  is  only 
a  reliable  relation  between  the  specilic  gravity  and  nitrogen  where  the 
liquid  manure  is  fermented  to  a  suificit-nt  degree.  The  more  the  composi- 
tion resembles  that  of  fresh  urine,  the  le.ss  evident  the  relati<m  becomes.  In 
order  to  be  able  to  establish  tlie  relation  clearly,  80  ])er  cent  of  the  total 
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nitrogen  must  be  in  the  form  of  ammonia.  The  urine  at  the  time  of  analysis 
must  therefore  not  be  too  fresh  ;  it  must  have  been  in  the  pit  for  at  least 
10  to  14  days.  It  was  also  found  that  fairly  wide  variations  of  the  nitrogen 
content  are  accompanied  by  only  slight  variations  in  the  specific  gravity, 
and  that  the  relation  differs  according  to  whether  the  urine  is  from  cattle 
only  or  a  mixture  from  different  livestock.  In  cattle,  urine  relations  are 
more  regular. 

On  the  strength  of  these  observations  the  wri:er  designed  a  densimeter 
which  enables  the  nitrogen  content  of  the  urine  to  be  rapidly  ascertained 
with  fair  accurac}^  His  observations  referred  only  to  pure  cattle  urine. 
The  densimeter  very  much  resembles  that  for  measuring  the  density  of  milk ; 
as  in  the  latter  case,  it  is  immersed  in  the  liquid  in  question  and  the  number 
of  degrees  read  off  on  the  scale  ;  the  temperature  of  the  urine  should  be  from 
16  to  170  C.  The  greater  the  number  of  degrees  shown,  the  smaller  the 
content  of  nitrogen  and  vice-versa. 

The  percentage  of  nitrogen  was  ascertained  in  the  urine  of  a  number  of 
different  animals  by  means  of  the  densimeter  and  the  chemical  method ; 
it  was  found  that  the  result  is  almost  the  same  by  the  two  methods.  The 
relations  ascertained  bv  means  of  the  densimeter  are  as  follows  : 


Specific  gravity 
of  urine 

Quantity 

of  nitrogen 

fomid  in  i  litre 

of  urine 

Jp  to    I. 01 

Up  to 

2      gni; 

1.01-1.017 

2-3 

1.017-1.OJO 

3-4 

1. 020-1. 027 

4-5 

1. 027-1. 032 

5-6 

1. 032-1. 038 

6-7 

More  thiin    1.038 

More 

than  7 

The  densimeter  consequently  futnishesa  means  of  examining  the  majo- 
rity of  the  cattle  urines  used  in  practice.  On  the  basis  of  these  data  it 
is  possible  to  calculate  the  quantity  of  liquid  manure  to  be  used  when  grass- 
land is  to  be  manured  with  a  given  quantity  of  nitrogen.  For  instance,  if 
the  densimeter  shows  the  proportion  of  nitrogen  of  4  to  5  gms  per  litre  and 
the  grass-land  is  to  be  manured  with  30  kg  of  nitrogen  per  hectare  (26.8  lbs 
per  acre),  from  6000  to  7500  litres  (534-668  gallons  per  acre)  of  urine  must 
be  used. 

The  addition  of  a  small  quantity  of  water  to  the  urine  does  not  very 
much  affect  the  result,  but  a  large  quantity  is  injuriou.-^. 

The  densimeter  is  made  by  the  firm  of  Hugershoff  in  Leipzig. 

8^6  -  Experiments  on  Humogen  or  Bacterised  Peat  (The  wobum  Kxperimentai  station 

of  the  Royal  Agricultural  .Society  of  England,  Pot  Culture  r.xperinicnls,  1915.  1^')  — 
VOELCKER  J. A.,  in  The  Journal  oj  the  Royal  Auricullural  Socit'ly  t>f  EiiKlaiul,  Vol.  T^XXVI, 
PP-  357-363  +  plates  9-10.  I^ondon,  1915- 

The  humogen  or  bacterised  peat  of  Prof.  W.  B.  BoTTOMr,i:Y  was  com- 
pared with  nitrateof  soda  and  with  controls  :    i)  in  pots  containing  respect- 
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ivel}^  [oats,  peas  and  mustard  ;  2)  in  the  open  field  planted  with  oats.  The 
hnmogen  u.^ed  was  of  the  chemical  composition  shown  in  the  following 
Table. 

Chemical  composition  of  the  humogen. 

Dry  sample  Wet  sample 

Water 51-49  %  74-42% 

Organic  substances 25.66  22.30 

Mineral  substances 22.85  3.28 

100.00  100.00 

Total  nitrogen i-49  %  i-38  % 

Nitrogen  soluble  in  water 0.08  0.48 

In  the  pot  experiments,  in  accordance  with  the  instructions  of  Prof. 
BOTTOMLEY,  bacterised  peat  was  used  at  the  rate  of  i  part  to  9  or  ig  parts 
of  soil,  i.  e.  89.4  or  44.7  tons  per  hectare,  and  the  equivalent  of  nitrate  of 
soda  used  for  moist  Immogene  was  in  the  proportion  of  20.9  or  10.4  cwt. 
per  acre. 

The  results  of  the  pot  experiments  demonstrate  that  under  the  condi- 
tions existing  when  plants  are  grown  under  glass  are  regularly  watered  and 
looked  after,  a  good  dressing  with  humogen  may  produce  a  considerable 
development  of  the  green  parts,  and  consequently  promote  the  growth  of 
green  forage  plants,  but  it  has  no  advantageotis  effect  on  seed  production. 
Under  the  natural  conditions  of  growth  in  the  open  field  it  was  not  possible 
in  ordinary  crops  to  detect  any  advantage  resulting  from  the  use  of  humo- 
gen in  quantities  suitable  for  the  practical  farmer,  or  at  the  rate  of  5  cwt. 
per  acre  (i). 

847  -  Growth  of  the  Root  System  oi  Medicago  sativa.  —  Shistovskij,  in  IO.hvho- 

Fi/ccKiin  Ce.tbrh'O-Xo.TfiurmeeHHaR  rascma  (The  Agricultural  Gazette  of  Southern 
Russia),  Year  XVII,  No.  30,  pp.  6-7.  Kharkov,  August  1915. 

The  following  experiments  were  carried  out  by  the  Plant- Breeding 
Section  of  the  Regional  Agricultural  Experiment  Station  of  Kharkov,  the 
object  being  to  study  of  the  growth  of  the  root  system  of  Medicago  sativa  in 
its  different  phases  of  vegetation. 

Lucerne  from  a  farm  in  the  j^rovince  of  Ekaterinoslav  was  sown  in  12 
Rotmistrov  boxes  placed  in  the  ground  without  any  cover  and  filled  with 
soil  from  a  lucerne  field  of  the  Station.  Sowing  was  carried  otit  on  the  21st 
April,  with  ungerminated  seeds,  at  the  rate  of  10-20  to  each  box.  On  the 
2-3  May,  all  the  plants  except  one  were  removed  from  each  vessel.  For  some 
time,  namely  until  the  plants  had  grown  robust,  they  were  watered  everyday; 
they  were  then  allowed  to  grow  under  natural  conditions,  with  only  oc- 
casional watering,  once  or  twice  a  week. 

The  roots  were  separated  by  washing  with  water  six  times,  namely 
when  the  plant  had  reached  the  age  of  i,  2,  2  14,  3,  3  V2  ^^^^  4  rtTi^^nths  ;  for 


(i)  Sec  this  litdlctin,  May  191 6,  No.  497. 


{Ed.) 
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each  of  these  operations  2  plants  were  used,  one  as   control.     The  results 
of  the  experiment  are  contained  in  the  following  table  : 


Growth  of  the  aerial  and 

subterraneous  portion  of  Lucerne. 

Vegetative    phase 

Aerial  portion 

Roots 

3 
Ha 

Length 
in  cm. 

Length 
in  cm. 

Horizontal                Root 
extension            coefficient  (i) 
in  cm. 

Zn 

of  the  plant 

General  habit 

1 

< 

of  the  plant 

1 

c 
u 

a 
0 

i 

CO 

0 

u 

a 

8 

1 

0 

S3 

8 

1 

0 

C! 
0 
0 

I 

I   stalk 

8 

6 

17 

16 

_ 







2 



I  Stalk 

12 

10 

44 

35 

— 

— 

— 



2.5 



I  stalk 

17 

28 

51 

45 



— 

— 



3 

flowering 

tuft 

37 

40 

103 

no 

75 

73 

7725 

8030 

3-5 

early  maturity 

completelj' 
mature 

tuft 

— 

— 

104 

107 

75 

89 

7815 

9  523 

4 

tuft 

40 

42 

108 

115 

102 

Qi 

II  664 

10  465 

(i)  The  root  coefficient  is  the  product  of  the  length  of  the  root  by  its  horizontal  extension. 


On  analysing  the  data  contained  in  the  table  it  is  seen  that  the  growlh  of  the 
root  system  of  lucerne  continues  uninterruptedly  from  germination  to 
fructification.  Nevertheless,  it  is  not  uniform.  Up  to  the  the  age  of  2  ^ 
months,  growth  takes  place  with  a  certain  uniformity  ;  at  the  end  of  the  first 
month  the  maximum  length  of  the  roots  was  from  17  to  16  cm.;  at  the  end  of 
the  second  month  44  and  35  cm.  and  at  the  age  of  2  Y^  months,  51  and  45 
em.;  in  the  two  following  weeks,  which  form  the  pre-flowering  period  and 
actual  flowering  period  itself,  the  growth  of  the  root  system  was  very  in- 
tense, giving  as  the  result  at  the  end  of  the  third  month  a  length  of  root  from 
103  to  no  cm.  So  great  a  fluctuation  in  the  growth  in  length  of  the  root 
system  was  not  observed  either  before  or  after  this  period.  The  writer 
regards  this  fact  as  essential  in  his  investigations. 

It  is  interesting  to  note  that  the  results  of  the  experiments  carried  out 
by  the  writer  agree  with  those  obtained  earlier  with  the  same  plant,  i.  e. 
lucerne,  by  V.  G.  Rotmistrov,  but  better  specify  the  process  of  growth  of 
the  root  system  of  this  plant,  by  establishing  the  period  of  the  most  intense 
growth  in  length.  This  it  was  not  possible  to  ascertain  from  the  experiments 
of  Rotmistrov,  because  he  only  separated  the  roots  by  washing  4  times, 
namely,  14  and  21  days  after  germination,  and  at  the  beginning  of  flowering 
and  ripening. 
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848  -  The  Taxonomic  Value  and  Structure  of  the  Peach  Leal  Glands.  -  ciREcoRY  c. 

T.,  in  Cornell  University  Agricultural  Experiment  Station  of  I  lie  Xetc    York  State  Collese 
0/ .-li^rjc/tZ/ior,  Bulletin  365,  pp.  183-222  +  0   plates.  Ithaca,  N.   Y. ,  November    1915. 

Since  the  early  part  of  the  nineteenth  century,  the  leaf  glands  have 
been  used  by  all  systematists  in  the  classification  of  peaches  and  necta- 
rines. Recently  some  doubt  has  arisen  as  to  the  advisability  of  using  them 
for  classificatory  purposes  because  of  their  variability. 

In  a  large  number  of  cases  the  glands  are  stable  and  can  be  safely  used 
to  aid  in  the  identification  of  certain  varieties.  There  are  also  varieties 
in  which  the  glands  are  exceptionally  unstable,  being  on  the  border  line 
between  the  two  types- — reniform  and  globose  — and  having  what  might  be 
termed  mixed  glands.  These  mixed  glands  are  of  two  kinds  :  one  in  which 
the  majority  of  the  glands  are  reniform,  intermingled  with  globose  forms  ; 
the  other  in  which  the  globose  form  predominates.  It  would  be  quite  pos- 
sible, as  Carrie;re  (1867)  suggests,  to  distinguish  a  third  type  of  gland  — 
the  mixed  type.  It  is  important  that  leaves  should  be  chosen  from  healthy 
branches  on  bearing  trees.  It  is  also  best  to  obtain  a  large  number  of  leaves 
or  to  examine  the  tree  carefully  before  making  the  final  selection  of  leaves. 
Mature  leaves  are  best  because  their  glands  are  full-sized  and  correctly 
shaped,  while  on  young  leaves  the  form  of  the  glands  is  usually  vague ; 
old,  partly  decayed,  globose  glands  frequently  have  much  the  appearance 
of  reniform  glands. 

The  structure  of  the  glands  shows  that  they  are  true  glands,  having 
an  upper  layer  of  long,  rectangular,  secretory  cells  that  produce  a  sweet 
substance,  the  fimction  of  which  is  not  apparent.  After  the  glands  have 
ceased  secreting  they  begin  to  decay,  becoming  brown  on  the  upper  sur- 
face and  slowly  disappearing  until  almost  nothing  is  left.  This  decaying  is 
a  vory  complicated  process,  being  preceded  in  every  case  by  a  suberization 
and  thickening  of  the  cell  walls.  The  spines  of  the  leaf  are  very  similar  to  the 
glands  in  structure,  having  the  same  upper  layer  of  long  cells,  but  with  much 
more  heavily  cutinised  walls.  A  study  of  the  transitional  forms  indicates 
that  the  glands  are  merely  modified  leaf  spines. 

The  leaves  with  reniform  glands  are  apparently  the  highest  t^'pe  and 
the  glaudless  leaves  the  lowest,  with  the  transition  through  the  globose 

type. 

The  serrations  of  the  glandless  leaves  are  very  strikingly  different  from 
those  on  a  leaf  with  glands.  The  former  leaves  are  deeply  and  doubly 
serrate,  while  the  margins  of  the  latter  are  always  single  and  crenate.  Al- 
most invariably,  when  glands  develop  on  a  normally  glandless  leaf,  the 
serrations  are  transformed  to  crenations,  indicating  that  there  is  a  very 
close  correlation  between  the  glands  and  the  crenations  on  the  edges  of  the 
leaves. 

In  the  appendix  a  list  of  29  works  on  the  subject  is  given. 
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849  -  The  Root  Nodules  of  Ceanothus  americana  and  of  Cycadaceae.  —  i- 

BoTTOMLEY  W.  B.,  Tlic  Root  Nodules  of  Ceanothus  americanus,  in  Annals  of  Botany, 
VoL  XXIX,  N"  116,  pp.  605-610  +  pL  XXVIII.  London,  1915.  —  II.  Spr.^tt  H.  R.,  The 
Root  Nodules  of  Cycadaceae.  Ibid.;  pp.  619-625    -{-  pL  XXIX. 

I.  The  writer  examined  root-nodules  from  species  of  Ceanothus  growing 
wild  in  North  America,  where  the  genus  is  indigenous.  Nodule-bearing  roots 
of  two  different  species  were  examined  :  Ceanothus  americanus  L-  (New  Jer- 
sey tea)  and  Ceanothus  velutmits  Dougl.  (mountain  balm).  As  the  prelimi- 
nary examination  showed  that  the  nodules  of  both  species  are  practically 
identical,  the  following  description  of  C.  americanus  applies  equally  to 
C.  velutinus. 

The  root-nodules  of  Ceanothus  americanus  are  modified  lateral  roots. 
They  are  perennial  and  increase  in  size  each  year  by  the  formation  of  endo- 
genous outgrowths  (branches)  similar  in  structure  to  the  primary  branch. 

Each  primary  nodule  and  branch  when  fully  grown  shows  four  zones  : 
a)  an  apical  meristematic  zone  ;  b)  an  infection  zone,  where  the  cortical 
cells  are  becoming  infected  with  bacteria  ;  c)  a  bacterial  zone,  containing 
many  radially-elongated  enlarged  cells  filled  with  Bacteria  ;  rf)  a  basal  zone 
almost   free  from  bacterial  cells. 

^y\  The  younger  bacterial  cells  contain  rod-shaped  organisms,  the  older 
ones  spherical  bodies.  These  latter  are  the  "  bacteroid  "  condition  of 
the  active  nitrogen-fixing  rod-shaped  bacillus. 

The  bacteria,  when  isolated  atid  gro\\Ti  in  pure  culture,  can  fix  free 
atmo-spheric  nitrogen,  and  from  their  structure,  mode  of  growth  and  forma- 
tion of  "  bacteroids  "  evidently  belong  to  the  Bacillus  radicicola  group. 

The  paper  is  accompanied  by  a  bibliography  containing  7  references. 

II.  —  Amongst  non-leguminous  plants  it  is  now  recognized  that  the 
Elaeagnaceae,  Myricaceae,  Podocarpinae,  and  the  genus  Alnus  have  root- 
nodules,  which  are  definitel}''  concerned  with  nitrogen  assimilation.  With 
these  the  Cycadaceae  must  be  associated,  because  BoTTOMLEYhas  isolated 
from  the  nodules  of  Cycas  not  only  Bacillus  radicicola  but  also  Azotohacter, 
both  of  which  organisms  are  known  to  assimilate  atmospheric  nitrogen.  They 
are,  however,  of  special  interest  because  in  their  cortex  a  very  definite 
green  ring,  the  algal  zone,  is  produced  by  the  presence  of  an  Anahaena, 
which  has  been  described  by  the  writer. 

The  first  part  of  the  present  series  of  investigations  was  carried  out 
using  as  material  Cycas  circinalis  ly.  and  Encephalartos  Hildehrantii  A.  Br. 
&  Bouche  and  was  extended  to  comprise  the  genera  S^aw-o-^Wa,  Macrozamia, 
Zamia,  Ceratozamia,  Dioon,  and  Boiu'enia. 

Root-nodules  have  been  found  to  occur  throughout  all  the  genera  of 
Cycads,  and  as  in  other  non-leguminous  plants,  thej-  are  perennial  modified 
lateral  roots  which  have  diverged  from  their  normal  growth  owing  to 
infection  with  the  nitrogen-fixing  organism  Bacillus  radicicola.  A  whorl  of 
lenticels  or  a  continuous  zone  of  loosely  arranged  parench3'matous  cells  is 
produced  at  the  base  of  each  nodule.  The  outer  cells  always  become  pushed 
apart  and  infected  by  Azotohacter  and,  if  suitable  conditions  prevail,  by  Ana- 
hoena  also.     The  presence  of  the  alga  stimulates  the  phellogen  to  ])ro(luce 
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other  lenticels,  from  which  and  the  basal  area,  a  zone  of  tissue  is  produced 
wliich  encloses  the  original  outer  cells  in  which  are  the  algae  and  bacteria. 
The  algal  zone  is  continuous,  except  immediately  below  the  lenticels, 
extending  from  the  base  nearly  to  the  meristematic  apex. 

The  algal  zone  consists  of  a  large  air-space  containing  Anahaena  and 
Azotobader  which  is  kept  intact  by  papillate  cells  traversing  it  from  both 
the  inner  and  other  tissues.  Bacillus  radicicolais  chemiotactically  attracted 
to  the  algal  zone,  thus  leaving  the  cortical  cells  in  which  large  quantities  of 
starch  grains  and  sphaeraphides  are  deposited,  and  in  Dioon,  also  tannin. 
No  algal  zone  has  been  observed  in  Macrozamia,  Zamia,  Ceratozaniia,  and 
Bowenia,  but  nodules  are  produced  by  Bacillus  radicicola   and  Azotobacter. 

The  Cycadaceae,  a  group  with  many  primitive  characters,  are  the  only 
nodule-bearing  plants  known,  in  which  four  organisms  are  associated  to- 
gether symbiotically,  viz.  two  nitrogen-fixing  bacteria,  an  alga,  and  the 
cycad. 

A  bibliography  containing  ii  references  is  appended. 

850  -  The  Enzymes  Zymase  and  Carboxylase  in  the  Storage  Organs  of  the  Potato  and  Su- 
gar Beet.  —  BodnAr  J.  (Chemical  I^aboratory  of  the  Royal  Hungarian  Station  of  Plant 
Phj'siology  and  Pathology,  Budapest),  in  Mathematikai  is  Termcszettudomdnyi  6,rtesito 
(Bulletin  of  Mathematics  and  the  Natural  Sciences),  Vol.  XXXIII,  Parts  3  and  4,  pp.  591- 
610.  Budapest,  191 5. 

After  reviewing  the  work  of  Buchner,  Stoklasa,  Neuberg,  Maz6, 
Pai,i,adin  and  Kostystchew,  etc.  the  writer  sets  out  his  experiments  in 
detail  (summarised  in  several  tables)  as  carried  out  on  the  tubers  of  several 
varieties  of  stored  potatoes  and  on  specimens  of  thoroughly  ripe  sugar  beet. 

Conclusions :  i)  Zymase  can  be  isolated  from  the  storage  organs  of 
the  potato  and  the  sugar  beet.  These  results  agree  with  the  observations 
of  J.  vStoklasa. 

2)  Even  though  in  some  cases  there  were  bacteria  in  the  ferment- 
ing liquid  obtained,  they  did  not  exhibit  the  property  of  splitting  up  glucose 
in  the  presence  of  2  pei  cent  toluol,  in  the  manner  characteristic  of  alco- 
holic fermentation. 

3)  The  enzyme  extracted  from  the  tuber  suffering  from  the  disease 
termed  by  Appei.  "  Bakterien-Ringkrankheit  "  (i)  acts  on  the  solution  of 
glucose  in  such  a  way  that  in  the  fermenting  liquid  only  traces  of  alcohol 
can  be  detected.  On  the  other  hand,  there  is  found  the  presence  of  an  ex- 
cess of  acetic  acid  due  to  the  action  of  the  soil  bacteria  (producing  alcohol- 
oxidase)  on  the  alcohol  formed  by  the  activity  of  the  zymase.  The  bacte- 
ria of  the  soil  had  entered  in  the  spore  form  into  the  enzyme  extracted 
from  the  diseased  tubers. 

4)  Under  the  action  of  the  enzyme  isolated  from  sugar  beet  suffer- 
ing with  bacillary  gummosis,  carbonic  acid  and  alcohol  were  produced  in 


(i)  Cf :  O.  Appel,  Die  Bakterien-Ringkrankheit  der  Kartoffel,  in  Fhi'^hlatt  36  der  Deutschcn 
Kaiserlichen  Biologischen  Anstalt  Dahlem,  igo6.  —  P.  Sorauer,  Handbuch  der  Tflttnzenkrnnkhci- 
tcn,  3rd  edition,  Vol.  I,  pp.  398-399.  Berlin,  Paul  Parey,  ed.,  1909. 
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much  smallei  proportions  than  in  the  alcoholic  ferment.  This  jjhenomenon 
still  remains  unexplained. 

5)  Just  as  in  the  zymase  of  yeasts,  the  presence  of  NeuberCt's 
carboxylase  is  also  recorded  in  the  zymase  of  potato  and  sugar  beet. 

6)  The  fact  that  a  product  acting  exclusively  on  pyrotartaric  acid  was 
obtained,  but  leaving  the  sugar  solution  intact,  a  property  peculiar  to 
carboxylase,  shows  that  the  latter  may  also  be  extracted  from  the  zj^mase  of 
the  potato  and  sugar  beet. 

7)  In  the  same  way  as  the  carboxylase  of  j^easts,  the  carboxylase  of 
the  potato  and  sugar  beet  is  much  less  sensitive  to  a  high  temperature  and 
to  different  antiseptics  than  the  other  zymases. 

851  -  Investigations  into  the  Part  played   by  the  Amylase  in  Potato  Tubers.  — 

I.  BODNAR  J.  (Royal  Station  of  Plant  Physiol(jgy  and  Pathology,  Budapest),  Relation 
between  the  amylase  and  sugar  content  in  stored  potato  tubers,  in  Kiserleto^yi 
Kozlemenyek  (Bulletin  of  the  Agricultural  Stations  of  Hungary),  Vol.  XVIII,  Part  4, 
pp.  789-795.  Budapest,  1915.  —  II.  Doby  G.  and  BodnAr  J.,  Amylase  in  healthy  potatoes 
and  in  those  suffering  from  leaf  curl,  Ibid.  Vol.  XVIII,  Part  5-6,  pp.  956-968,  4  ta- 
bles,  1915. 

I.  —  Accoiding  to  the  enquiries  of  W.  Henneberg,  the  content  of 
sugar  in  the  potato  influences  its  keeping  powers,  those  kinds  which  are 
poor  in  sugar  exhibiting  greater  resistance  to  bacterial  decomposition  than 
those  with  a  relatively  large  sugar  content.  A  high  sugar  content  thus  seems 
to  constitute  a  predisposition  to  rot,  and  it  is  of  great  importance  from 
the  practical  point  of  view  to  know  this  content. 

The  object  of  the  present  work  was  to  examine  the  possibility  of  find- 
ing a  relation  between  the  sugar  content  of  stored  potato  tubers  in  the  rest- 
ing state  and  one  of  its  regulating  agents  (enzymes)  ;  in  other  words  to  de- 
termine, from  the  proportion  of  the  corresponding  enzyme,  the  total  quantity 
of  sugar  forming  in  the  tubets  in  the  resting  state,  and  concluding  from  this 
whether  or  not  the  tubers  are  adapted  for  storing.  In  the  total  quantity 
of  sugar  in  the  tubers,  there  was  also  included  the  sugar  consumed  by  the 
respiratory  process,  because  from  the  point  of  view  of  stoiage,  it  is  important 
to  ascertain  the  loss  of  starch  occasioned  b}''  the  respiration  of  the  tubers. 

The  experiments  carried  out  were  for  the  purpose  of  determining  whe- 
ther the  proportion  of  sitgar  in  the  tubei  in  a  state  of  rest  can  be  brought 
into  relationship  with  the  activity  of  the  amylase  present.  The  result  of  the 
following  determinations  are  given  :  proportion  of  amjdase  in  9  tubers,  pro- 
portion of  reducing  sugai  (glucose),  proportion  of  non-reducing  sugar  (^sac- 
charose), and  total  sugar  content  of  these  tubers.  The  experiments,  which 
are  summarised  in  several  tables,  gave  the  following  results. 

Maltase  was  present  in  the  tubers  in  a  state  of  rest. 

There  is  no  regular  relation  between  the  proportion  of  reducing  sugar 
(glucose)  in  the  tuber  and  the  activity  of  the  amylase  present  ;  the  quantity 
of  reducing  sugar  does  not  always  increase  in  proportion  with  the  acti- 
vity of  the  amylase. 

On  the  contrary,  0  certain  relation  can  be  found  between  the  activity 
of  the  amylase  and  the  proportion  of  non-reducing  sugar   (saccharose). 
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as  also  between  this  activity  and  tlie  total  quantity  of  sugar.  Thus,  with 
the  inciease  of  activity  of  amylase,  the  proportion  of  total  sugar  and  of 
non-reducing  sugar  also  increases,  except  in  the  cases  where  certain  tixbers, 
owing  to  their  more  intense  respiration,  contain  less  sugar  than  tubers  with 
amylase  of  equal  activity  bi^t  weaker  respiration. 

The  knowledge  of  the  activity  of  the  amylase  is  of  great  importance  from 
the  point  of  view  of  storage  of  the  potatoes,  inasmuch  as  those  potatoes  which 
contain  amylases  of  higher  activity  are  rich  in  sugar  or  their  respiration  is 
more  intense.  It  is  known,  however,  from  the  investigations  of  W.  Henne- 
BERG,  that  the  tubers  with  a  high  sugar  content  are  more  liable  to  rot,  and 
that  on  the  other  hand  tubers  with  more  intense  respiration  imdergo  a 
larger  reduction  of  the  starch  content. 

Among  the  tubers  subjected  to  low  temperature,  increase  in  the  sugar 
content  occurs  in  those  in  which  the  amylases    possess  greater  activity. 

II.  —  The  results  by  means  of  which  Doby  determined  the  character- 
istic properties  of  amylase  in  potatoes  in  the  resting  state  afforded  the  poss- 
ibility of  continuing  enquiries  into  this  ciuestion.  Tlie  experiments  were 
carried  out  on  carefully  chosen  potatoes  from  the  test  fields  of  the  Royal 
Hungarian  Station  of  Plant  Physiology  and  Pathology.  A  parallel  anal- 
ysis was  made  of  ii  specimens  of  healthy  and  diseased  potatoes  and  9  spe- 
cimens of  exclusively  diseased  potatoes,  along  2  lines  :  it  was  ascertained  in 
what  way  the  proportion  of  amylase  is  modified  fiist  of  all  in  the  potato  in  a: 
state  of  rest  and  afterwards  in  the  expressed  juice  of  the  tubers  and  dur- 
ing its  storage. 

From  these  researches,  it  is  concluded  that  a  portion  of  the  amylase  is 
present  in  the  potato  in  the  form  of  zymogene  which  is  transformed  into 
an  active  enzyme  towards  the  end  of  the  resting  stage  ;  this  transformation, 
however,  takes  place  much  more  rapidly  if  the  juice  of  the  tubers  is  kept  in 
the  presence  of  an  antiseptic.  Ford  and  Gutrie,  and  also  van  L.-^.R,  have 
endeavoured  to  determine  the  agents  which  produce  this  metamorphosis. 
They  immersed  the  dust  of  germinating  barley  in  papaine,  which  increased 
the  activity  of  the  amylase.  There  is  reason  to  believe  therefore  that  in 
the  potato  also,  the  action  oft  he  proteolytic  enz3anes  slowly  transforms  the 
zymogene  of  the  amylase  into  free  enzyme  during  the  winter  rest;  this  trans- 
formation is  more  rapid  in  the  expressed  juice  after  the  cell  walls  have  been 
destroyed,  from  which  it  follows  that  the  action  of  the  amylase  becomes 
stronger  in  the  juice  antisepticalh^  stored.  I^p  to  the  middle  of  the  period  of 
rest,  however,  the  quantity  of  zymogene  is  small ;  it  only  begins  to  increase 
at  the  beginning  of  January,  and  from  this  time  onwards  increased  activity 
of  the  stored  juice  may  be  observed.  It  is  well  known  that  the  amylase 
of  the  potato  is  extremely  sensitive.  It  follows  that  the  greater  the  ini- 
tial activity  of  the  potato  juice,  the  less  this  activity  increases  during  the 
storage  of  the  juice,  that  is  to  say,  the  more  quickly  it  disappears.  While 
the  quantity  of  enzyme  in  the  juice  is  small  and  that  of  zymogene  large,  so 
many  new  enzymes  are  formed  by  autolysis  from  this  latter,  that  a  total 
increase  of  them  is  observable,  in  spite  of  the  weakening  and  disappearance 
ol  the  enzymes  already  present.  On  the  other  hand,  towards  the  spring,  the 
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quantity  of  zyniogene  constantly  diminishes  and  that  of  enzyme  increases; 
consequently  the  action  of  the  fresh  juice  will  be  stronger,  but  during  stor- 
age it  will  no  longer  increase,  and  as  the  intensity  of  activity  depends  on 
the  continual  formation  of  enzymes  by  the  zymogenes,  the  weakening  of 
the  action  will  be  evident.  These  considerations  lead  to  the  following  con- 
clusions ;  the  nearer  spring  approaches,  the  more  the  action  of  the  freshly 
expresses  juice  of  the  tubers  will  gain  in  intensity  ;  on  the  other  hand,  the 
activity  of  the  juice  prepared  in  winter  increases  but  little  during  storage, 
but  is  maintained  for  a  long  time  ;  the  activity  of  the  juice  prepared  later 
increases  rapidly,  but  is  of  shorter  duration  :  finally  the  activity  of  the  juice 
prepared  towards  the  end  of  spring  shows  no  increase  and  becomes  less 
and  less  lasting. 

Other  investigations  have  brought  out  the  fact  that  the  proportion 
of  amylase  in  the  potato  (ii''  the  freshly  prepared  juice)  is  dependent  neither 
on  the  variety  nor  on  the  soil,  but  depends  on  complex  factors  the  elucidation 
of  which  requires  further  research. 

The  activity  of  the  amylase  is  almost  entirel}-  independent  of  the  size 
of  the  tubers. 

Finally  it  was  ascertained  that,  between  the  tubers  of  healthy  plants  and 
those  from  plants  suffering  from  leaf  curl,  there  is  no  correlation  in  the  ab- 
solute val^^eofthe  amylase  content ;  on  the  other  hand,  the  ratio  enzyme  to 
zymogene  differs  in  healthy  and  in  diseased  tubers.  In  the  health}'  potato 
there  is  comparatively  more  zymogene,  and  therefore  more  of  it  m  reserve, 
than  in  the  diseased  ones  ;  the  activity  of  the  juice  of  the  healthy  tubers 
is  stronger  and  more  constant  than  that  of  the  diseased  tubers.  These  in- 
vestigations therefore  confirm  the  observations  according  to  which  the 
curl  of  the  potato  leaf  is  accompanied,  not  only  by  mycological,  but  also 
by  chemical  transformations.  These  researches  likewise  refute  the  thesi."? 
of  Massee,  according  to  which,  the  quantity  of  amylase  is  less  in  the  selected 
potato  and  consequently  resistance  to  disease  would  be  weakened  by  selec- 
tion ;  if  this  were  true,  the  amylase  content  in  the  diseased  potatoes  should 
also  be  less.  Contrary  to  this  view,  however,  the  observations  of  the  writers 
agree  in  their  general  character  with  those  of  Doby,  inferred  from  the  chem- 
ical composition  of  the  healthy  and  diseased  tubers,  and  the  ratios  of 
concentration  of  their  oxydases,  according  to  which  the  proportion  of  the 
enzyme  hydrolysing  starch  is  not  in  direct  relation  to  the  state  of  health. 
These  experiments  have  shown  that  changes  indeed  take  place  but  they  are 
of  so  subtle  a  nature  that  only  minute  analyses  could  make  them  clear. 

Further  studies  are  required  to  elucidate  such  questions  as  to  whether 
the  chemico-pathological  changes  are  brought  about  by  pathogenic  plant 
parasites,  and  to  what  extent  the  optimum  of  amylase  and  the  activation  of 
the  latter  by  foreign  substances  differ   in    healthy  and  in  diseased  tubers. 
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852  -  Amount  of  Humic  Substances  in  Decomposing  Leaves  (i,aboratory  of  Scientific 

Agriculture  of  the  University  of  Petrograd).  —  TrusovA.  C,  in  Cf.thcKOc  Xo3fiiicm60 
i(  Jliufoiiodcmeo  (Agriculture  and  Sylviculture),  Vol.  CCIy.  year  I<XXVI,  pp.  339-3G1. 
Petrograd,  March  191 6. 

Contintung  his  researches  into  the  huniilication  of  the  elements  which 
constitute  the  vegetable  organism  (i),  the  writer  now  communicates  the 
restilts  of  his  experiments  into  the  quantity  of  humus  soluble  in  water  and 
dilute  ammonia,  produced  in  the  leaves  of  maple  and  birch  in  decomposi- 
tion ;  the  influence  of  the  conditions  under  which  decomposition  takes  place  ; 
a  comparison  between  the  two  methods  of  determination  of  humic  substances, 
namely  the  colorimetric  method  and  the  permanganate  of  potash  method  ; 
and  the  composition  of  the  humic  substances  extracted  from  the  decompos- 
ing leaves  ;  finally  he  also  gives  the  conclusions  drawn  on  the  basis  of  these 
experiments. 

In  these  investigations,  maple  and  birch  leaves  were  employed.  The 
maples  leaves  were  chosen  on  account  of  their  richness  in  tannic  substances, 
which,  as  is  proved  by  the  writer's  early  work,  should  play  an  active  part  in 
the  formation  of  humus. 

The  leaves  were  taken  in  September,  that  is,  when  already  5^ellow  ; 
a  number  of  them  were  taken  from  the  tree,  so  as  to  have  a  product  not 
far  advanced  in  decomposition,  and  the  rest  were  gathered  from  the  ground 
a  order  to  secure  the  bacterial  flora,  which,  under  normal  conditions,  plays 
a  part  in  the  decomposition  of  maple  leaves.  For  some  days,  the  leaves  ga- 
thered were  dried  at  a  temperature  of  15-17"^  C,,  5  grms  by  weight  were  then 
put  into  each  capsule,  and  15  cc.  of  water  added  every  day  for  a  period  of 
40  days,  in  order  to  keep  the  conditions  of  decomposition  constantly  favour- 
able ;  after  this  first  period,  during  the  following  60  days,  only  10  cc.  of 
.water  were  added,  with  a  view  to  avoiding  excessive  moisture,  as  about  one- 
third  of  the  leaves  were  already  decomposed ;  on  the  expiry  of  100  days 
only  5  cc.  were  added.  In  spite  of  the  addition  of  this  large  quantity  of 
water,  it  may  be  assumed,  in  view  of  the  constant  temperature  of  37°  C. 
that  the  decomposition  of  the  leaves  takes  place  under  the  conditions  in 
which  it  would  occur  in  the  case  of  incomplete  water  saturation  of  the 
leaves,  the  saturation  really  only  having  been  complete  for  a  comparatively 
short  time  in  these  experiments.  In  addition  to  distilled  water,  the 
leaves  were,  in  order  to  allow  of  inoculation  by  their  respective  micro- 
organisms, wetted  occasionally  with  some  drops  of  water  in  which  leaves 
decomposed  on  the  ground  had  been  steeped,  the  said  leaves  having  been 
taken  from  the  same  tree  as  those  tised  for  the  experiment. 

The  decomposition  of  these  latter  was  carried  out  in  an  incubator  at 
a  constant  temperature  of  j(>-37"  C. ,  which  was  selected  in  order  to  hasten  the 
process  in  question. 

The  determination  of  the  humic  substances  was  made  after  4,8,  T2,  16, 
25,40,66  and  100  days  from  the  start  of  the  experiment.  Each  time  4  dishes 
were  taken,  two  for  ascertaining  the  quantity'  of  dry    matter  and,  after- 

(i)  .See  P>.  1913,  Nos.  347,  888  and  1123  ;  J^-  January  1916,  No.  11.  {Ed.) 
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wards,  the  composition  of  the  organic  substance  of  the  leaf,  and  the  other 
two  for  determining  the  quantity  of  humic  substance  sokible  in  water  and 
ammonia.  Two  ammoniacal  sokitions  were  used,  one  to  determine  the  humic 
substance  insohible  in  water,  and  the  other  to  estimate  the  total  quantity 
of  this  substance.  The  determinations  were  made  b}^  the  two  methods, 
namely  the  colorimetric  method  and  the  permanganate  of  potash  method. 

The  results  furnished  by  each  method  were  compared,  and  the  accuracy 
of  the  colorimetric  method  in  particular  was  shown  ;  the  results  of  both  were 
to  a  great  degree  parallel,  but  reasons  are  stated  for  the  preference  given  to 
the  permanganate  method,  which  enables  the  work  to  be  done  much  more 
rapidly. 

The  results  of  the  experiments  on  maple  leaves  are  combined  in  the 
folllowing  table. 


Quantitv  of  humic  substances  produced  in  decomposing  maple  leaves 
at  a  constant  temperature  of  ;^j'^  C,  when  these  leaves  are  incompletely  im- 
pregnated with  water. 


Part  soluble  in  water. 
Per  cent. 

Part  soluble  in  ammonia. 
Per  cent. 

Total   percentage 
soluble  in  ammonia 

Number  of  days 

Relatively 

Relatively 

Relatively 

Relatively 

Relatively 

Relativelv 

after  beginning 
of  experiment 

to  amount 

of 

decomposed 

leaf 

to  maximum 
quantity 
of   humic 
substance 
produced 

to  amount 

of 

decomposed 

leaf 

to  maximum 
quantity 
of   humic 
substance 
produced 

to  amount 

of 

decomposed 

leaf 

to  maximum 
quantity 
of  humic 
substance 
pioduced 

4 

1. 16 

97-3 

1.02 

77.0 

2.19 

86.4 

8 

1.32 

100. 0 

1.47 

1 00.0 

2.79 

1 00.0 

12 

1.27 

96.3 

1-23 

85.9 

2.48 

88.8 

i6 

1.07 

75-5 

I.I7 

73-8 

2.24 

73.8 

25 

1. 10 

69-5 

I.7I 

97.0 

2.81 

834 

40 

0-53 

32.4 

0.99 

55-7 

1-54 

44-3 

66 

0.64 

36.5 

0.56 

28.7 

1.22 

32.4 

100 

0.50 

27.4 

0.94 

77-4 

1.48 

37-7 

Similar  results  were  also  obtained  with  birch  leaves,  with  the  difference 
that  the  ratio  between  the  proportion  of  humic  substance  soluble  in  water 
and  that  soluble  in  ammonia  is  not  the  same  as  for  the  maple  leaves  (being  i :  i 
in  the  latter  case,  against  i  :  2  or  3  in  the  case  of  the  birch  leaves).  It  was 
also  ascertained  that  a  more  thorough  drjdng  of  the  decomposing  leaves 
entails  a  reduction  in  the  solubility  of  the  humic  matter,  and  that  this  is 
probably  the  cause  of  the  fluctuations  still  observed  in  the  table  reproduced 
above. 

Conclusions,  i. — The  content  of  water-soluble  humic  substance  varies 
according  to  the  decomposed  leaves ;  for  instance,  for  autumn  leaves  of  the 
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maple  which  have  just  fallen,  after  4  days'  decomposition  this  content  is 
1.93  per  cent  and  represents  about  50  per  cent  of  the  total  content  of  humic 
substance. 

2.  • — ^  In  the  course  of  the  gradual  decomposition  of  freshly  fallen 
autumn  maple  leaves,  the  quantity  of  water-soluble  humic  substance 
increases  at  first  and  then  falls  off,  a  contrary  phenomenon  to  what  one 
would  a  priori  assume,  seeing  that  the  source  of  the  humus  is  not  the  whole 
of  the  vegetable  substance,  but  only  some  of  its  particular  constituents.  It 
follows  from  this  that  it  is  during. the  first  period  of  its  decomposition  that 
vegetable  residue  takes  the  most  active  part  in  the  formation  of  the  soil 
humus. 

3.  — The  same  phenomenon,  namely,  initial  increase  followed  by  sub- 
sequent reduction  of  humic  substance,  is  also  disclosed  in  the  case  of  am- 
moniacal  solutions  of  this  substance.  These  facts  prove  clearly  that  humic 
substance  is  chiefly  formed  during  the  first  brief  period  of  decomposition 
of  vegetable  detritus.  Then,  evidently,  this  substance  itself  is  partly  de- 
composed and  passes  partly  into  other  forms  of  humic  combinations. 

4.  —The  ratio  between  the  quantity  of  water-soluble  humic  substance 
and  that  soluble  in  ammonia  varies  with  the  different  leaves  undergoing 
decomposition  and  the  different  periods  of  the  process. 

5.  —  The  content  of  humic  substance  in  decomposing  leaves  depends 
on  the  conditions  under  which  decomposition  takes  place  ;  it  declines  when 
repeated  desiccation  of  the  leaves  occurs  and  to  an}^  considerable  extent. 

6.  — -Although  the  decomposition  of  the  vegetable  residue  lasted  100 
days,  the  quantity  of  humic  substance  formed  in  the  first  8  days  was  not 
increased,  and  after  156  days  its  solubility  in  water  had  completely  dis- 
appeared. 

853  -  On  the  Nutrition  of  Green  Plants  by  means  of  Organic  Substances.  — r.-vvenna 

Cmo,  in  Atti  dclla  Reale  Accadcmia  dei  Lrncei,  Serie  Qitinia,  Rendiconfi,  Classc  di  scienze 
fisichc,  matematichc  c  naturali,  Vol.  XXY,  No.  9,  pp.  649-655,  ilgs.  3.    Rome,  May  7,  igifi. 

Work  carried  out  in  the  lyaboratory  of  Agricultural  Chemistry  of  the 
Royal  University  of  Bologna. 

In  order  to  ascertain  whether  plants  can  live  in  darkness,  provided 
organic  matter  is  present  in  their  culture  medium,  maize  plants  were 
grown  in  a  sterilised  nutrient  solution  to  which  glucose  had  been  added  in 
solutions  of  I,  4,  6  and  10  per  cent.  One  plant  without  glucose  was  kept  as  a 
control.  They  were  kept  for  comparison,  some  in  the  light,  others  in  darkness. 
Their  growth  was  observed  and  they  were  examined  for  the  presence  or 
absence  of  starch  in  their  leaves.  It  was  found  that  even  when  the  plants 
are  imder  conditions  which  enable  them  to  absorb  glucose  through  their 
roots,  no  formation  of  starch  takes  place  in  darkness.  Further,  the  most 
suitable  degree  of  concentration  for  the  glucose  seemed  to  be  i  to  2 
per  cent. 

In  order  to  ascertain  whether  the  plants  treated  with  glucose  had  pro- 
duced starch  in  their  leaves,  even  in  the  absence  of  carbonic  acid,  a  plant 
in  nutrient  solution  with  glucose  and  a  control  plant  were  placed  in  an 
airtight  glass  vessel  containing  a  dish  filled  with  caustic  potash.     Some 
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leaves  of  the  plant  were  covered  with  strips  of  black  paper.  On  the  follow- 
ing day  the  starch  reaction  was  tested  on  some  of  the  leaves,  and  it  was  found 
that  the  leaves  of  the  plants  cultivated  in  the  sugar  solution  only  showed 
a  starch  reaction  clearly  on  their  parts  not  covered  with  black  paper,  while 
on  those  of  the  control  plants  the  reaction  was  negative. 

In  order  to  ascertain  whether  starch  was  formed  at  the  expense  of  the 
glucose  by  direct  synthesis,  or  indirectly  by  a  photosynthetic  process  at 
the  expense  of  the  carbonic  acid  as  a  result  of  its  complete  oxidation,  it  was 
desired  to  ascertain  which  part  of  the  solar  spectrum  might  possess  most 
influence  on  the  phenomenon.  For  this  purpose,  the  pre\'ious  experiment 
was  repeated,  but  the  colourless  glass  of  the  vessel  was  replaced  by  blue 
glass.  For  control  of  this  experiment,  a  plant  cultivated  in  a  solution 
free  from  glucose  was  placed  in  a  glass  vessel  of  a  similar  colour  to  the  preced- 
ing one,  but  without  caustic  potash,  and  carbonic  acid  introduced.  In 
this  plant,  as  in  that  of  the  previous  experiment,  the  starch  reaction  was  ne- 
gative on  some  leaves;  on  others  slight  traces  of  colouring  were  shown. 

This  suggests  that  for  the  formation  of  starch  in  plants  growing  in 
a  sugar  solution,  the  same  light  rays  are  essential  which  are  responsible 
for  the  chlorophyll  function.  The  reaction  obtained  with  the  blue  glass 
was  much  below  that  obtained  with  white  light,  and  was  equal  to  the  reac- 
tion shown  by  the  control  plants  kept  in  the  coloured  vessel  in  the  presence 
of  carbonic  acid. 

It  was  then  thought  that  if,  with  a  plant  growing  in  a  sugar  solution, 
the  formation  of  starch  takes  place  in  consequence  of  the  complete  oxida- 
tion of  glucose,  b}-  removing  from  the  atmosphere  not  only  the  carbonic 
acid  but  the  oxygen  as  well,  the  starch  would  be  prevented  from  forming 
as  the  glucose  could  no  longer  oxidise.  A  plant  grown  in  a  sugar  solu- 
tion was  therefore  placed  in  a  hydraulically  closed  bomb  containing  a 
tube  full  of  stick  caustic  potash  and  filled  with  pure  nitrogen.  The 
starch  reaction  was  negative.  The  experiment  repeated  several  times 
yielded   the  same  result,  although  the  plants  still  retained  their  \'itality. 

In  order  to  check  the  preceding  experiment,  the  plant  was  kept  in  the 
bomb  without  the  tube  of  caustic  potash,  and  in  an  atmosphere  deprived 
of  oxygen,  containing  in  addition  to  the  nitrogen  little  carbonic  acid  ; 
the  starch  reaction  was  always  positive. 

The  results  of  these  experiments  therefore  show  that : 

i)  Plants  cultivated  in  glucose  solution  show  the  presence  of 
starch  in  their  leaves,  even  in  the  absence  of  carbonic  acid,  but  onh^ 
when  in  the  light  ; 

2)  The  region  of  the  solar  spectrum  which  is  most  effective  in  the 
formation  of  starch,  under  the  above  conditions,  is  the  same  one  which  is 
most  active  in  the  chlorophyllian  function  ; 

3)  Plants  grown  in  a  sugar  solution  in  an  atmosphere  free  of 
carbonic  acid  and  oxygen,  do  not  form  starch  in  their  leaves  even 
when  exposed  to  light. 

The  logical  conclusion  is  that  the  sugar  absorbed  by  the  roots  is  oxidised 
in  the  interior  of  the  plant  itself  by  the  atmospheiic  oxygen  until  carbonic 
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acid  gas  is  formed,  which  gives  lise  in  the  leaves  to  the  formation  of  starch 
as  a  consequence  of  the  chlorophyllian  function. 

The  glucose  absorbed  is  readily  oxidised  in  the  plant.  This  also  agrees 
with  the  experiments  of  Mollia.rd  {Comptes  Rendus  dc  V  Academic  des  Scien- 
ces, 141,  389-1905),  who,  in  plants  treated  with  glucose,  found  a  greater 
degree  of  acidity,  which  is  a  sign  of  the  incomplete  oxidation  of  the  sugar. 

The  investigations  will  be  continued,  chiefly  with  substances  of  the  aro- 
matic series,  which  are  also  presumed  to  be  energetically  oxidised  by  plants. 

854  -  The  Influence  of  Boron  on  Plant  Growth.   —  i.  voelckbr  j.  a.  [TheWoburn 

E.Kperiinental  Station  of  the  Royal  .\.gricultural  Society  of  England,  Pot-Culture  Expe- 
riments, 1915,  ip)  The  influence  of  Boron  Compounds,  on  i)  Wheat,  2)  Barley],  in  The 
Journal  of  the  Royal  Agricultural  Society  of  England,  Vol.  LXXVI,  pp.  347-351  -r  pi.  3-4. 
lyondon,  1913. — -II.  Cook  F.C.  (Physiological  Chemist,  Bureau  of  Chemistry,  U.  S.  Dcpt. 
of  Agric).  Journal  of  Ar;ricultural  Research,  Vol.  V,  No.  19,  pp.  877-890.  Washington, 
D.  C,  1916. 

I.  —  Duplicate  pot-experimeiits  with  boric  acid  and  borax  upon  wheat 
and  barley ;  the  quantities  of  the  boron  compounds  used  were  from  o.oooi 
to  o.io  per  cent,  of  the  element  as  reckoned  on  the  whole  content  of  each 
pot. 

On  considering  the  results  obtained  the  following  conclusions  may  be 
drawn  : 

1.  Germination  is  retarded  when  anything  over  0.003  per  cent,  of 
boron  is  used,  and  even  o.ooi  per  cent.,  more  especially  with  borax,  seems 
to  delay  germination. 

2.  Anything  over  o.ooi  per  cent,  of  boron,  either  as  boric  acid  or  borax, 
will  prevent  plants  from  developing  and  forming  grain. 

3.  A  toxic  influence  is  shown  with  0,0005  per  cent,  of  boron,  but  with 
quantities  not  exceeding  0.00025  P^r  cent,  there  is  a  slightly  stimulating 
effect. 

4.  The  effects  generally  are  more  marked  with  borax  than  with 
boric  acid. 

II.  — -  The  experiments  repoited  were  made  in  connection  with  a 
cooperative  study  of  borax  and  calcined  colemanite  (i)  as  larvicides  for 
the  house  fly  (2)  condiicted  by  the  Bureaux  of  Entomology,  Chemistry,  and 
Plant  Industry,  of  the  U.  S.  Department  of  Agriculture.  The  object  of  the 
present  paper  was  to  determine  the  effect  of  boron-treated  horse  manure 
on  plant  growth,  and  to  study  the  absorption  of  boron  and  its  distribution 
in  the  roots,  stems  and  fruit  of  plants  grown  on  soil  fertilized  with  this  ma- 
nure and  on  soil  fertilized  with  untreated  manure.  The  plants  (wheat, 
beets,  tomatoes,  cowpeas,  lettuce,  soybeans,  potatoes,  corn,  oats,  radishes, 
string  beans)  were  grown  in  pots  in  the  greenhouses  of  the  Department  and 
on  open  plots  at  Arlington  Experimental  Farm,  Va  ;  Dallas,  Tex.  ;  Orlando, 
Fla.  ;  and  New  Orleans,  I/a.  At  least  four  pots  for  each  treatment  were 
employed  in  the  pot  tests  ;  the  plots  at  Arlington  were  ^/go  of  an  acre  and 
the  others  about  7i;o  of  an  acre;  the  tests  with  lettuce  were  carried  out  on 

(i)  HN'drous  borate  of  calcium.  Cfr.  Dana's  Maniialol  Mineraloi^y,  13th.  ed.,  1912.  {Ed.). 
(2)  See  B.  1915,    Nos.   64  and  117. 
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benches,  each  3x5  feet.     The  percentages  of  boric  acid  were  calculated 
on  a  water  and  ash-free  basis. 

The  general  conclusions  may  be  stated  as  follows  : 

1.  It  apparently  made  little  difference  in  the  quantity  of  boron 
absorbed  by  the  plants  tested  whether  boron  was  added  to  the  soil  as  borax 
or  as  calcined  colemanite.  The  addition  of  lime  with  borax  had  no  defin- 
ite effect  in  preventing  the  absorption  of  boron.  Wheat  and  oats  absorbed 
very  little  boron,  while  leguminous  and  succulent  plants  absorbed  com- 
paratively large  amounts. 

2.  Wheat,  beets,  cowpeas,  and  tomatoes  grown  in  pots  in  the  green- 
houses contained  boron  principally  in  the  tops  of  the  plants,  and,  with  the 
exception  of  the  beets,  comparatively  little  or  none  in  the  roots. 

3.  The  fruit  of  the  tomato  plants  contained  only  traces  of  boron, 
while  the  fruit  of  the  cowpea  contained  large  quantities.  Ivcttuce  grown 
in  the  greenhouse  absorbed  boron  in  proportion  to  the  amounts  present 
in  the  soil. 

4.  Potatoes  grown  in  the  open  showed,  when  mature,  a  small  amount 
of  boron  in  the  tops  and  relatively  large  amounts  in  the  roots  and  tubers. 

5.  The  leguminous  plants,  string  beans,  soybeans,  and  cowpeas, 
which  were  very  sensitive  to  boron,  showed,  when  grown  in  plot  tests,  a 
more  equal  distribution  of  the  boron  among  the  roots,  tops,  and  fruit  than 
the  other  plants  tested. 

6.  Radishes  grown  in  plots  contained  much  larger  quantities  of  boron 
in  the  tops  than  in  the  roots.  Analyses  of  entire  plants  of  wheat,  corn, 
peas,  and  oats  grown  on  plots  in  the  South  showed  absorption  of  boron  in 
all  cases,  the  peas  absorbing  the  most.  All  of  the  control  plants  contained 
at  least  a  trace  of  boron. 

7.  Samples  of  soil  from  some  of  the  control  plots  showed  the  presence 
of  acid-soluble  boron,  while  several  similar  samples  of  soil  from  certain 
boron-treated  plots  showed  no  acid-soluble  boron.  Usually  more  soluble 
boron  was  found  in  the  treated  soil  than  in  the  control  soil. 

8.  The  yield  of  wheat  from  a  plot  heavily  treated  with  borax  was  90 
per  cent,  of  the  manured-control  yield  and  was  greater  than  the  yield  from 
the  unmanured  control.  The  wheat  grains  were  sound  and  contained  but 
a  trace  of  boron. 

9.  The  yield  of  tomatoes  in  pot  tests  was  unaffected  when  borax  was 
added  in  amounts  giving  0.0018  per  cent,  of  boron  in  the  soil,  but  when 
the  amount  was  increased  to  0.0030  per  cent.,  a  reduced  yield  resulted. 

10.  Numerous  factors  influence  the  absorption,  distribution  and  action 
of  boron  in  plants. 

11.  Not  more  than  0.82  pound  of  borax  or  0.75  pound  of  calcined 
colemanite  should  be  added  to  each  10  cubic  feet  of  manure,  and  when  using 
the  boron-treated  manure  in  growing  leguminous  plants,  the  manure  should 
be  mixed  with  untreated  manure  before  being  appHed  to  the  soil.  For  other 
plants,  boron-treated  manure  should  not  be  used  at  a  higher  rate  than 
15  tons  per  acre.  Fourteen  references  are  quoted  in  the  1)ibliography  (i). 

(1)  Sec  B.  Jan.  I'^i  i ,  No.  38,  and  B.  May,  1913,  No.  483.  (Ed.). 
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855  -  The  Influence  of  Strontium  Salts  on  Wheat  (iiie  Wnbum  ivxperinuntai  vStation 

of  the  K-oyal  Agricultural  Society  of  England,  I'ot-Culture  Experiments,  iyi5,  I.  The 
Hill's  Experiments,  a).  —  Voelcker  J.  A.  in  The  Journal  of  the  Royal  Agricultural 
Sociclv  of  Eii'^lund,  Vol.  I^XXVI,  pp.  344-3.16  +  pi.  1-2.  I.,on(lon,  ifji.s. 

lyittle  being  known  about  the  action  of  strontium  on  plants,  duplicate 
pot-experiments  were  made  with  sulphate,  nitrate,  hydrate,  chloride,  and 
carbonate  of  strontium  ;  the  salts  were  applied  in  quantities  supplying 
the  element  of  strontium  in  two  different  amounts,  namely,  0.05  per  cent 
and  o.io  per  cent,  reckoned  on  the  whole  of  the  soil  used.  The  soil  was 
of  light  and  by  no  means  rich  character,  and  twelve  seeds  of  wheat  were 
sown  in  each  pot  on  November,  1914  ;  the  crops  were  cut  in  August,  1915. 

The  results  are  summarised  as  follows  : 

1.  Strontium  in  the  form  of  the  sulphate,  hydrate,  and  carbonate, 
is,  when  given  up  to  o.io  per  cent.,  practically  without  effect  either  on 
the  germination  of  the  seed  or  the  increase  of  the  crop. 

2.  Strontium  useed  as  strontium  nitrate  produces  an  increase  of 
crop,  but  this  cannot  be  attributed  to  the  presence  of  strontium. 

3.  Strontium  applied  as  strontium  chloride  has  a  retarding  effect  on 
germination,  and  when  used  in  quantity  approaching  o.io  per  cent,  of 
strontium,  has  a  distinctly  toxic  effect. 

856  -  Experiments  in  connection  with  the  Assimilation  of  Potassium  and  Sodium 

Ions  by  the  Sugar  Beet.  —  Stoklasa  Julius,  in  Uiochanischc  Zeitschrift,  Vol.  73,  Nos.  3 
and  4,  pp.  260-313.  Berlin,  March  24,  191 6. 

A  discussion  of  the  experiments  of  other  scientists  is  followed  by  a 
description  of  those  of  the  writer  ;  the  object  of  the  latter  was  to  determine  : 

a)  The  value  of  potassium  chloride  and  sodium  chloride  in  the  pro- 
duction of  substance  in  the  root  of  the  beet  ; 

b)  Why  calcareous  soils  promote  assimilation  of  potash  by  the  beet 
and  increase  the  weight  and  sugar  content  of  the  root ; 

c)  The  behaviour  of  calcium  chloride  in  the  presence  of  potassimn 
chloride  and  sodium  chloride  ; 

d)  The  influence  of  sodium  and  potassium  chlorides  on  the  develop- 
ment of  the  sugar  beet  in  the  diffeient  periods  of  growth. 

For  this  purpose  sugar  beets  "  Wohantas  Zuckerreiche  "  (Wohanta 
variety  rich  in  sugar)  were  planted,  one  in  each  pot  containing  18  kg  of  a 
earth  manitred  with  different  doses  of  salts.  During  these  experiments, 
divided  into  5  series,  the  following  facts  were  observed  : 

i)  potassium  chloride  and  sodium  chloride  increase  both  the  weight 
of  the  root  and  its  content  of  sugar  if  used  separately  in  a  decinormal  so- 
lution. The  potassium  ion  produces  a  greater  increase  than  the  sodium  ion, 
so  that  it  is  really  possible  to  attribute  a  specific  action  to  it. 

2)  A  stronger  concentration  of  the  sodium  chloride  (^/jq  N.)  results  in 
a  reduction  of  weight  and  sugar  content  in  the  root.  In  this  concentration, 
potassium  chloride  also  fails  to  promote  the  growth  of  the  plant.  A  still 
stronger  concentration  of  potassium  chloride  ('^lo  N.)  reduces  the  percentage 
of  dry  matter  in  the  root,  and  consequently  the  total  quantity  of  sugar  form- 
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ed,  but  the  percentage  of  sugar  in  the  root  is  not  changed  to   any  marked 
extent . 

3)  An  increase  of  the  dry  substance  and  the  sugar  content  is  secured 
by  administering  sodium  chloride  and  potassium  chloride  together.  A 
physiologically  balanced  salt  solution,  in  which  the  toxic  action  of  the  two 
salts  is  mutually  neutralised,  then  forms  in  the  soil.  To  neutralise  the  toxic 
properties  of  a  ^/^  N.  solution  of  potassium  chloride  only  a  ^J^q  N.  solution 
of  sodium  chloride  is  needed. 

4)  Calcium  carbonate  employed  in  a  ^/k,  N.  solution  in  the  presence 
of  corresponding  quantities  of  potassium  chloride  and  sodium  chloride  not 
only  acts  favourably  on  the  growth  of  the  root  and  its  sugar  content,  but 
is  also  able  to  counteract  the  toxic  effect  of  abnormal  quantities  of  potassium 
chloride  or  sodium  chloride  administered  either  separately  or  together. 
The  maximum  production  of  dry  substance  and  sugar  is  obtained  by  using 
the  3  salts  (KCl,  NaCl,  and  CaCOg)  together.  Calcium  carbonate  especially 
promotes  the  growi;h  of  the  root. 

5)  The  toxic  effect  of  potassium  chloride  and  sodium  chloride  is 
counteracted  by  calcium  chloride,  but  this  phenomenon  affects  rather  the 
content  of  sugar  than  the  quantity  of  dry  substance.  The  maximum 
sugar  production  was  obtained  by  using  the  3  chlorides  together. 

6)  Sodium  chloride  and  potassium  chloride  do  not  promote  the  growth 
of  plants  during  the  first  2  periods  of  development  (after  27  and  57  days  re- 
spectively), if  used  separately  ;  but  if  employed  together,  the  production  of 
vegetable  matter  increases.  In  the  3rd  period  of  growth  (after  76  days),  when 
the  beet  is  at  a  more  advanced  age,  the  effect  of  potassium  chloride  far 
exceeds  that  of  sodium  chloride.  On  using  both  salts  together,  the  increase 
of  production  in  the  third  period  is  not  equal  to  that  in  the  ist  and  2nd 
period  of  growth. 

7)  The  anatomical  changes  in  the  plants  are  highly  characteristic, 
if  potassium  chloride  and  sodium  chloride  are  not  used  together  in  the  2nd 
period  of  vegetation.  Potassium  chloride  produces  well  developed,  firm 
leaves,  fairh''  fine,  not  very  curly,  having  a  leaf  stalk  rich  in  chlorophyll, 
while  sodium  chloride  results  in  softer  leaves,  with  a  fair  amount  of  curl, 
and    with  leaf  stalks  reddish  at  the  base. 

The  potassium  ion  therefore  has  a  great  influence  on  the  firm  con- 
sistency of  the  leaves  and  promotes  the  formation  of  chlorophyll,  thus  forming 
an  important  factor  in  the  process  of  assimilation. 

The  sodium  ion  appears  to  influence  the  growth  of  the  epideimis  of  the 
plant  and  to  a  less  extent  the  process  of  assimilation. 

It  was  also  determined  in  what  measure  the  potassium  ion  and  the  so- 
dium ion  were  assimilated  by  the  beet  plant.  The  following  were  the  results 
obtained  : 

(/I)  The  assimilation  was  at  its  maximum  when  the  two  chlorides 
were  together  in  the  soil  in  a  ^/jq  N.  solution,  and  at  its  niininuun  when  sodium 
chloride  alone  was  in  the  soil. 

{B)  In  those  cases  where  the  soil  contained  either  sodium  chloride 
or  potassium  chloride  or  both  together,  in  different  concentrations,  4.16  grms 
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of  K2O  were  required,  on  the  average,  for  the  production   of  100  grnis  of 
saccharose. 

(C)  The  quantity  of  sodium  ions  assimilated  is  related  to  the  quantity 
of  potassium  ions,  but,  according  to  the  analyses  made,  this  relation  varies 
very  much. 

S57  -  "  Thule",  a  Variety  of  Wheat -suited  to  Central  Sweden.  —  nillson-ehle  h.,  in 

Sveriiies  Utsddcfdycmm^s  Tidskrifl,  XXV th  Year,  Part  I,  pp.  5-23.  Malnio,  i'>i6. 

During  the  period  1889-1913  wheat  growing  in  vSweden  increa.sed  al- 
most twofold,  thanks  chiefly  to  the  selection  work  carried  out  at  the  expe- 
rimental Station  of  Svalof ,  for  the  purpose  of  combining  in  a  single  variety, 
the  "  high  productive  character  of  the  best  types  with  the  "  cold  resistance  " 
character  of  the  native  Swedish  wheat. 

The  increased  productivity  of  grain  however  was  anj'thing  but  uniform. 
From  a  maximum  of  200  per  cent  in  the  districts  of  Hallands,  Malmohus  and 
Kristiastads,  and  generally  throughout  Southern  Sweden  (Scania),  a  mi- 
nimum of  20  to  30  per  cent  is  reached  in  the  central  provinces  (vSvealand) . 
What  is  the  season  of  this?  In  Scania,  during  the  period  1889-1913,  the 
native  wheat  was  graduall}'  replaced  by  more  productive  kinds,  while  the 
area  sown  also  increased.  On  the  other  hand  in  Svealand  this  substitution 
was  only  possible  within  very  narrow  limits,  chiefly  owing  to  the  special 
climatic  conditions,  which  involved  very  cold  winters  and  long  periods 
of  drought  in  summer.  For  the  wheats  to  be  cultivated  in  the  central 
pro\dnces,  therefore  sufflcient  cold-resisting  powers  and  earliness  are  required 
to  ensure  normal  ripening  and  a  good  yield  of  grain.  These  circumstances 
render  the  work  of  hybridisation  and  selection  very  difhcult,  as  it  is 
necessary  to  exclude  some  of  the  types  which,  though  among  the  best  in 
point  of  yield,  are  not  sufiiciently  resistant  to  low  temperatures.  On  the 
other  hand,  the  increase  of  the  area  under  wheat  in  vSvealand,  the  good 
quality  of  the  soil  and  the  conditions  of  the  agricultural  environment,  which 
are  as  favourable  as  possible,  full}'  ju.stify  all  the  investigations  and  work 
which  have  for  their  object  the  creation  of  types  better  adapted  to  the 
climate,  and  at  the  same  time  having  a  high  cropping  power. 

From  1904  onwards  the  writer  has  been  working  at  the  following  pro- 
blems ;  i)  the  improvement  of  local  native  types  by  selection  ;  2)  creation 
of  new  kinds  by  crossing  with  the  native  form  ;  among  these  crosses  the  best 
results  were  obtained  by  hybridising  the  native  with  the  "  Pudel  "  ;  and  af- 
terwards, by  perfecting  the  restdting  products  by  continuous  work  of  selec- 
tion a  new  variety  was  fixed,  Thule  I,  presenting  the  following  scheme  of 
characters  : 

I'udcl  riiulc  N.itiv. 

Productivity +  H-  — 

Resistance  to  cold —  ( H- )  -f- 

Resistance  to  rust -{-  (+)  — 

Rigidity  of  culm +  +  — 

Earliness —  (-f)  -)- 

Quality  of  grain —  (-|-)  -|- 
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As  will  be  seen,  Thule  I  represents  a  combination  superior  as  regards 
characteis  to  that  of  each  of  the  parents.  In  productivity  (3943  lbs.  per 
acre)  it  is  nearly  equal  to  the  "  Pudel  "  (3930  lbs  per  acre),  but  is  con- 
siderably superior  to  it  in  earliness  and  cold  resistance,  as  was  ascertained 
particularly  during  the  winter  of  1912-1913,  when  the  sowings  were  very 
much  injured  by  the  low  temperatures. 

Thule  II,  resulting  from  the  same  cross  and  isolated  by  the  writer  at 
vSvalof ,  is  still  earlier.  It  is  as  early  as  the  native  type  and  is  more  productive 
than  Thule  I.  These  two  kinds  are  distinguished  from  the  native  vSwedish 
variety  by  their  high  resistance  to  rust.  There  is  consequently  no  doubt 
that  the  Thule  wheat  is  superior  to  all  others  hitherto  tested  in  Svealand, 
where  it  may  be  introduced  with  the  certainty  of  success. 

As  regards  improvement  of  the  native  varieties  by  direct  selection,  the 
pure  line  (^750  (of  Latorpshvete)  from  vSvalof  was  cultivated  for  3  years  at 
Ultuna.  It  is  distinguished  by  its  higher  cropping  power,  and  could  perhaps 
furnish  good  material  for  crosses. 

Although  the  Thule  wheat  is  very  resistant  to  cold,  it  still  remains  infe- 
rior to  the  native  types  ;  it  must  therefore  be  improved  in  this  direction. 
With  this  object  from  191 3  onwards,  a  series  of  hybridisation  trials  were 
undertaken  of  Thule  I  and  Thule  II  with  the  Swedish  native  wheat  ;  the 
preliminary  results  hitherto  obtained  fully  justify  the  method  adopted 
and  hold  oiit  the  best  prospects. 

S58  -  Experiments  on  the  Germination  Capacity  of  Beet  Seeds  in  Bohemia.  —  i.  urban  j. 

and  YiTEK  E.,  Influence  of  very  low  temperatures  on  the  germintitiou  capacity  of  beet 
seeds,  in  Zeitschrijt  fiir  Zuckeiinduslrie  in  Bohmen,  40th  year,  No.  7,  pp  29-300,  tables. 
Prague,  April  1916.  —  II.  V^itek  E.,  Investigations  on  the  mode  of  determining  the 
germinating  capacitj^  in  beet  seed.  Ibid.  Xo.  8,  pp.  363-381,  tables.  May  iyi6. 

I.  —  Influence  oj  low  temperature  on  the  germination  capacity.  In  a 
first  experiment,  ion  grms  of  thoroughly  ripe  dried  seeds  were  divided  into  2 
groups,  one  of  which  was  exposed  for  half  an  hour  to  the  low  temperature 
produced  by  liquid  air  allowed  to  evaporate  spontaneously. 

In  the  2  groups  of  seeds,  the  germination  capacity  was  next  ascertained 
by  placing  them  on  blotting  paper  in  a  thermostat  with  a  temperature  varying 
from  20  to  300  C. 

As  early  as  3  days  later,  it  was  found  that  the  vitality  of  the  seeds  stib- 
jected  previously  to  a  temperature  of  — 180^  C.  had  not  diminished.  Fifteen 
days  later,  95  per  cent  of  the  non-frozen  fruits  and  96  per  cent  of  the  fruits 
exposed  to  the  liquid  air  had  germinated.  It  is  evident  from  this  experi- 
ment that  the  strongest  frosts  do  not  impair  the  germination  capacity 
of  seeds  with  normal  water  content. 

In  a  2nd  experiment,  the  object  was  to  study  the  behaviour  of  seeds 
harvested  in  wet  weather.  For  this  piurpose  4  samples  of  seeds  were  used 
containing  about  20  per  cent  of  water  when  harvested.  The  seeds  of  each 
of  the  samples  were  divided  into  3  groups  equal  in  weight  and  volume,  each 
containing  100  fruits,  and  for  each  sample  one  of  these  groups  was  placed 
in  liquid  air;  3  groups  remained  in  it  for  2  hours,  and  one  grou])  from  ()  to 
72  hours. 
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From  the  results  summarised  in  the  table  it  is  evident  that  the  seeds 
had,  generally  sj^eaking,  germinated  badly,  but  that  freezing  for  72  hours 
had  not  affected  their  germination  capacity.  This  experiment  therefore 
proves  that  it  is  needless  to  protect  seeds  kept  dry  against  frost,  as  frost  only 
impairs  the  germination  capacity  when  the  seed  contains  an  abnormal 
(excessively  high)  percentage  of  water.  It  may  also  be  concluded  that 
by  drying  the  seeds  artificially  not  only  is  their  keeping  power  increased, 
but  their  germination  capacity  is  maintained,  especially  if  the  seed  was 
wet  at  the  time  when  harvested. 

II.  —  Investigations  on  the  mode  of  determining  the  germination  capa- 
city. While  the  method  now  employed  for  determining  the  purity  of  beet 
seeds  gives  fairly  accurate  and  concordant  results,  the  determination  of 
the  germination  capacity  hitherto  has  remained  rather  defective  as  is  shown 
by  the  relatively  large  differences  in  the  results  of  experiments.  It  was 
consequently  proposed  to  study  this  latter  question,  endeavouring  in  parti- 
cular to  ascertain  whether,  for  determining  the  germination  capacity,  blott- 
ing paper  or  sand  gives  the  best  results.  Among  the  samples  studied  in  1913 
by  the  seed  test  Station  of  the  "  Landeskulturat  "  of  Bohemia,  26  t}^ical 
samples  were  chosen  for  comparative  determination  of  the  germination 
capacity  on  blotting  paper  and  on  sand,  alwa3^s  using  100  fruits  of  each 
kind  in  3  sets  of  experiments. 

It  results  that  blotting  paper  is  better  than  sand.  In  20  samples  on 
blotting  paper  (77  per  cent,  of  the  cases)  the  germination  capacity  was  better 
than  on  sand  ;  in  9  samples  the  number  of  germinated  seeds  exceeded  that 
of  the  samples  on  sand  by  i  to  5  per  cent;  in  10  samples  the  percentage  was 
6  to  10  per  cent,,  and  in  i  sample  11  to  13  per  cent.  The  same  germination 
capacity  on  paper  and  on  sand  was  observed  in  2  samples  (8  per  cent  of  the 
cases),  while  the  germination  capacity  was  onl}'  greater  on  sand  than  on 
paper  in  4  samples  (15  per  cent  of  the  cases). 

The  results  speak  still  more  clearly  in  favour  of  the  paper  on  considering 
the  number  of  germs.  Among  the  26  samples  studied,  23  (88  per  cent,  of  the 
cases)  gave  a  larger  number  of  embryos  on  blotting  paper  than  on  sand  and 
only  in  3  samples  (12  per  cent,  of  the  cases)  did  the  fruits  give  a  larger  num- 
ber of  embryos  on  sand. 

Analogous  results  were  obtained  in  1914. 

It  is  concluded  from  these  experiments  that  determination  of  the  ger- 
mination capacity  on  paper  gives  better  results  than  on  sand ;  it  is  therefore 
recommended  that  test  Stations  should  discontinue  the  sand  method  in 
favour  of  the  blotting  paper  method. 

.S59-The  Wheats  of  the  State  of  Washington,  U.  S.  A.  —  .schafer  e.g.  and  g.\ines  e.  f. 

in   Stulc  Cdllciic  of    Wasliiiii^ton,   Ai^ricullHral  ExpcrimoU  Station,   Pullman   Washinsilon, 
Bulletin,  No.  121,  16  pp.,  2  fig.  Pullman,  Wa.,  I'ebruary  1915- 

In  the  State  of  Washington,  many  kinds  of  wheat  are  cultivated,  most- 
ly introduced  into  that  region,  but  partly  native,  and  resulting  from  the 
different  conditions  of  environment  in  the  various  parts  of  the  State.  Mix- 
ing the  different  wheats  in  the  fields  or  on  the  markets  causes  a  reduction  in 
price,  and  it  is  therefore  desirable  that  the  number  should  be  limited  and 
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only  the  best  ones  should  be  cultivated  in  the  different  parts  of  the  State. 
The  writers  describe  some  of  the  most  important  varieties,  namely  ; 

i)  Bliiesiem,  grown  largely  in  the  liighest  parts  as  spring  wheat, 
sometimes  even  as  winter  wheac  ; 

2)  Red  Russian,  the  winter  wheat  most  widely  grown  in  the  region 
of  Palouse,  ripening  late  and  resistant  to  weeds  ; 

3)  Hybrid  143,  produced  by  Prof.  W.  J.  Spiixman  at  the  scientific  agri- 
cultural Station  of  the  State  of  Washington  by  crossing  White  Track  and 
Ivittle  Club  ;  high  cropping  power  ;  may  be  either  spring  or  autumn  sown  ; 

4)  Jones  Winter  Fife,  the  chief  winter  wheat  in  the  driest  part  of 
the  State  ; 

5)  Turkey  Red,  the  only  bearded  winter  wheat  grown  in  the  State 
of  Washington  ;  ^delds  a  good  hard  grain  ;  not  much  cultivated  ; 

6)  Winter  Bluestem,  winter  wheat  obtained  by  crossing  Turkey  and 
Bluestem,  combining  the  cold  resistant  powers  of  the  former  with  the  ear 
and  grain  characteristics  of  the  latter  ; 

7)  Forty  Fold  (also  called  Gold  Coin),  the  earliest  wheat  grown  in  the 
Palouse  region. 

8)  Marquis,  recently  introduced  from  Canada,  a  ver}'  eapy  spring 
wheat  ; 

9)  Triplet,  a  new  composite  hybrid,  not  yet  distributed  to  farmers; 

Analyses  of  IVhccif  in  f/w-  Stale  of  Washington. 

Flour         Dry  gluten     Nitrogen  Average 

\'ARIE1V  percent.        percent.       percent.        quality  value 

Hybrid  128 78.42  16.2  2.185  114.8 

Hybrid  143 79-59  13.0  2.120  107.8 

Red  Russian 82.96  lo.o  1.783  93.0 

Hybrid  123 77.66  13.6  1.955  103.4 

Forty  Fold 82.44  i3-3  2.015  106.6 

Jones  Winter  Fife 80.05  9.9  1.850  93.5 

lyittle  Club 78.32  lo.o  1.830  93.4 

Hybrid  108 76.9.)  9.7  1.865  92.2 

Turkey  Red 78.34  14.3  2.185  111.7 

Winter  Bluestem 80.75  i""  i.94o  97.5 

Triplet 75.8o  ii.o  1.930  98.5 

Hybrid  60      81.90  11. 7  1.615  94-5 

Hybrid   150 79.32  8.2  1.725  86.2 

Bluestem* 81.97  !"■<'  2.065  98.6 

Marquis* 73.65  14.2  2.190  105.9 

Red  Chall* 81.20  10.2  2.040  99.0 

Ivittle  Club* 79.02  II. I  2.160  102.3 

Hybrid   143 78.62  10.2  1.990  100.2 

Averages     .    .    .  7'i.3  11. 6  1.970  — 

*  Grown  as  spring  wheats. 

10)  Hybrid  128,  produced  in  189Q  by  Prof.  Spitxman,  from  a  cross 
between  Jones  Winter  Fife  and  L,ittle  Chib  ;  high  croj)  yield  and  good 
quality  ;  stiff  straw  ;  does  not  shatter. 

11)  Little  Club  ; 
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12)  and  13)  Hybrids  123  and  108,  originating  from  a  cross  between 
Jones  Winter  Fife  and  Ivittle  Club  ; 

14)  and  15)  Hybrids  150  and  63,  Cross  Turkey  Red  x  lyittle  Club; 
the  latter,  highly  resistant  to  drought,  is  rapidly  increasing  in  popularity  as 
a  winter  wheat  ; 

16-19)  Red  Allen,  White  Elliot,  Sonora  and  Jenkins  Club,  spring 
wheats  not  much  grown,  of  no  great  value. 

The  above  winter  wheats,  cultivated  at  the  Pullman  Station  of  scientific 
agriculture  in  191 1,  1912  and  1914,  yielded  as  an  average  of  the  three  crops 
from  35.1  bushels  (Hybrid  108)  to  43.8  bushels  per  acre  (Hybrid  128).  Tri- 
plet, cultivated  only  in  1914,  gave  53.9  bushels  per  acre.  If  the  average 
unit  crop  produced  in  a  field  be  taken  as  100  for  all  the  wheats  tested  (with  the 
exception  of  Triplet),  Hybrid  128  gives  105 ;  Winter  Bluestem  104  ;  Hybrid 
60,  102  ;  Red  Russian  and  Ivittle  Club  loi ;  the  minimum  crops  were :  Forty 
Fold  89  and  Hybrid  108,  84.  The  percentages  differ  somewhat,  but  generally 
the  order  of  merit  remains  the  same  if  the  results  obtained  on  small  test 
plots  are  considered.     In  both  instances,  Hybrid  108  ranked  last. 

The  analyses  of  wheats  grown  on  plots  in  1914  under  uniform  condi- 
tions gave  the  results  set  out  in  the  accompanying  table.  The  last  column 
was  calculated  in  the  following  way  :  taking  the  value  of  the  average  of 
each  of  the  vertical  columns  as  equal  to  100,  the  percentage  of  flour,  gluten 
and  nitrogen  was  recalculated  for  each  variet}',  and  it  was  assumed  that  the 
average  of  these  three  percentages  represents  the  percentage  which  exj^resses 
the  quality  value. 

860  -  Injuries  to  Rye  and  Wheat  Grain  produced  by  Threshing,  and  their  Consequences. 

— •Wallden  J.N.,  in  Sverii^es  Utsadffuirnini^s  Tidskrifi,  XXVIth  Year,  Part  i,  pp.  24-47, 
8  tables,  2  figs.  Malmii,  1916. 

Experiments  carried  out  by  the  writer  prove  that  the  injury  caused 
to  grain  by  threshing,  even  if  very  slight,  reduces  the  vitality  of  the  grain, 
rendering  it  very  sensitive  to  the  action  of  copper  sulphate  used  for  seed 
disinfection.  This  sensitiveness  is  foimd  especially  in  grain  put  through 
ordinary  threshing  machines.  It  decreases  on  the  other  hi  nd  when  a  small 
special  threshing  machine  is  used,  as  at  Svalof,  and  it  completely  disappears 
in  grains  husked  by  hand.  In  the  latter  case,  the  germination  capacity 
of  the  grains  is  not  even  affected  by  the  use  of  10-25  %  solutions  of  copper 
sulphate. 

By  means  of  a  new  method,  of  which  a  descrijrtion  is  given  later, 
it  was  possible  to  ascertain  accuratel}^  the  location  and  extent  of  the  in- 
juries in  a  very  large  number  of  grains  of  different  origins.  The  grain  is  thus 
divided  into  3  classes  :  (a)  grain  without  injury;  {b)  with  light  injury ;  (c) 
with  severe  injury.  The  sensitiveness  of  the  grain  in  relation  to  formalin 
and  copper  sulphate  varies  considerably  for  the  3  categories,  as  may  be 
seen  from  Table  I. 

The  injuries  produced  by  threshing  also  considerably  affect  the  keeping 
properties  of  the  grain,  particularly  when  the  latter  has  a  large  content  of 
water  and  is  exposed  to  high  temperatures.     Thtis,  for  recently  cropped 
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Table  I.  —  Sensitiveness  of  injured  or  intinjiired  i^rain  to  formalin 
and  copper  stdphate. 
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Table  II.  —  Reduction  of  germination  capacity  sustained  in  2  weeks 
by  injured  rye  grains. 
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rye,  the  badly  damaged  grain  loses  a  great  portion  of  its  germination  capacity 
in   2   weeks   (cf.    Table   II). 

The  same  observations  have  been  made  for  wheat  by  testing  machine 
threshed  and  hand-hnsked  grain. 

The  method  contrived  by  the  writer  for  rapidly  ascertaining  the  extent 
of  the  injuries  sustained  consist  in  submerging  the  grains  to  be  examined 
in  an  0.4  ''o  solution  of  eosin,  and  afterwards  washing  them  in  water.  Where 
there  is  a  break  in  the  continuity  of  the  integument,  the  eosine  is  absorbed, 
and  communicates  a  conspicuous  red  hue  to  the  injured  portion.  For  gra- 
duating the  extent  of  the  injury  the  following  scale  has  been  adopted  :  O,  no 
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visible  or  very  slight  colouring!  %,  colouring  at  end  ;  ^,  one  half  at  least 
of  the  surface  of  the  embryo  is  strongl>  coloured  ;  ^j^  the  entire  surface  of 
the  embryo  is  strongly  coloured.  This  very  simple  system  allows  the 
farmer  to  determine  with  sufhcient  accuracy  to  what  extent  the  injury 
produced  by  threshing  can  impair  the  germination  faculty  and  the  keeping 
property  of  grain. 

86 1  -  Cultural,  Food  and  Industrial  Value  of  some  Varieties  of  Potato  tested  in  Hungary. 

—  SzEix  ly.   (Chair  of  Chemistry  aud  Technologj-  of  the  Royal  Hungarian  AgricultunJ 

Academy  at  Debreczen),  in  Kiserletiigyi  Kozlemenyek  (Bulletin  of  Hungarian  Scientific 

Agricultural  Stations),  Vol.  XVIII,  Part  3,  pp.  659-666,  tables.  Budapest,  1915. 

Experiments  carried  out  in  1914  on  the  test  fields  of  the  agricultural 

Academy  of  Debreczen,  with  the  6  varieties  of  potato  —  Up  to  Date, 

Richter  Imperator,  Silesia,  Bohms'  Erfolg,  Jubel  and  Record  —  planted 

after  autumn  rye,  in  compact  sandy  soil  at  about   19  14  ins  apart.     The 

varieties  Jubel,    Record,    Bohms'   Erfolg  and  Silesia  were  greenmanured 

in    the    autumn,    and    in    the    spring    given    a     dressing  of    232  lbs.    of 

superphosphate   and    155   lbs.  of   potash   salts    (40  %)    per   aere  ;  Up  to 

Date  and  Imperator  received  only  green  manure.     The  monfclily  rainfall 

and  average  daily  temperatures  varied  as  follows    from  the    beginning  of 

April  to  the  end  of  October. 


Rainfall 

Temperatures 
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September.    . 
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91 

Particulars  with  regard  to  time  of  plantation  and  crop,  and  also  con- 
tent of  starch  and  dry  substance,  are  contained  in  Table  I, 

Table  I.  —  Yields  of  the  Different  Varieties. 
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»  ..  8  IX 
»       »        8     X| 

»  »  j  9  XI 
»        »        9      X 


79.93 

99-38 

105-54 

90.88 

105-73 
91.30 


15-91 

3833 

78-44 

53-13 

85-26 

9''-33 


95-84 
137-71 
183.98 

144-03 
190.99 
187.68 


20.0  % 

19.8 

20.7 

21.8 

20.8 

20.7 


25.8% 

25.6 

26.5 

27.6 

26.6 

26.5 


19.17 
27.26 
36.67 
31-38 
40.88 
38-84 


24-73 
34-55 
46.95 
39-73 

52.28 

49-73 
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The  Record  variety  leads  in  regard  to  starch  content.  Next  follow 
in  order  of  importance :  Bohm's  Erfolg,  Jubel,  Silesia,  Up  to  date  and  Im- 
perator.  For  yield  of  starch  per  nnit  of  area  the  first  place  is  taken  by  Bohm's 
Erfolg   followed  by  Silesia,  Jubel,  Record,  Imperator  and  Up  to  Date. 

Among  the  3  different  sizes  of  tubers  (large,  medium,  small)  of  the 
same  variety,  the  maximum  difference  in  the  starch  content  was  5.3  %  (Up 
to  Date)  and  the  minimum  0.7  %  (Record).  The  starch  content  of  the 
small  tubers  was  much  below  that  of  the  large.  On  the  other  hand,  the 
difference  beween  the  starch  content  of  the  large  tubers  and  that  of  the 
medium  was  small  (these  particulars   are  combined  in   a  table). 

In  order  to  ascertain  the  cooking  qualities,  the  following  method  was 
used  :  After  marking  all  the  varieties  with  a  pin,  some  tubers  of  similar  shape 
were  put  into  a  pot,  covered  with  cold  water  and  slowly  cooked  on  an  elec- 
tric stove,  the  w^ater  not  reaching  the  boiling  point  until  2  %  hours  had  ex- 
pired. During  boiling  the  potatoes  were  tested  at  intervals  by  means  of 
an  iron  wire  2  mm.  in  diameter.  They  were  regarded  as  cooked  when  the 
iron  wire  passed  through  2  tubers  at  once  under  a  slight  pressure,  and  when, 
on  being  cut  open  they  showed  all  the  properties  of  normally  cooked  po- 
tatoes. The  roasting  quality  was  determined  as  follows :  5  equal  tubers 
of  each  kind  marked  were  placed  in  an  oven  heated  to  loo*^  C,  the  tempe- 
rature of  which  was  afterwards  raised  during  one  hour  to  1500  C.  and  kept  at 
this  until  the  end  of  the  tests  ;  the  potatoes  taken  out  from  the  oven  were 
regarded  as  thoroughly  roasted  when  the  iron  wire  passed  through  the  tuber 
easil}^  and  divided  it  into  two  halves,  the  latter  then  showing  all  the 
properties  of  a  well  roasted  potato. 


Table  II.  —  Cooking  Qualities  of  the  Different  Varieties. 


V 

1 

Roast- 

• 

it  ion 
compa 
state 

Boiling  capacity 

ing 
qualitj' 

Varieties 

Classilic 
of  hardness 
with  raw 

Taste 

Substance 

Temperature 
maximum 

Number 
of  minutes 

required 
for  boiling 

Number 

of  minutes 

afte  which 

tubers  crack 

Number 
of  minutes 

required 
for  roasting 

Up  to  date  .   . 

I 
max. 

870  c 

68            70 

83 

excellent 

very  fine,  floury 

IniiTeratnr    .    . 

2 

87°-5 

71            81 

165 

fairly  good 

fine,               » 

Jubel    .    .    .    . 

5 
min. 

88« 

74          79 

137 

verj'  good 

very  fine,      » 

Record.    .    .    . 

3 

91° 

loi          92 

105 

good 

fair,               » 

Bohm's  Erfolg 

2 

89° 

87        106 

150 

fair 

fair,               n 

Silesia   .... 

4 

90° 

94        "7 

i 

86 

unsatisfactory 

fair,  waxj'. 
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The  comparative  method  adopted  for  determining  the  cooking  quali- 
ties and  flavour  of  potatoes  made  it  clear,  as  seen  from  Table  II,  that  the 
"  Up  to  Date  "  variety  was  superior  to  the  others,  being  the  best  for  human 
food,  after  which  come  the  varieties  Jubel,  Imperator  and  Record,  which 
may  be  used  for  human  food  ;  the  sorts  Bohm's  Erfolg  and  Silesia,  being 
luisuitable  for  food  purposes,  must  be  classed  among  potatoes  which  can 
be  used  for  industrial  objects. 

862  -  Influence  of  Excess  of  Water  in  the  Soil  during  the  Second  Half  of  the  Summer, 
on  the  Formation  of  Secondary  Potato  Tubers  and  their  Starch  Content.  —  arkhan- 

GELSKijM.  in  CeAbCKoe  Xo3HUcmeo  u  JTioCoeodenieo  (Agriculture  and  Sylviculture), 

Vol.  CCIy,  I^XXVlth  Year,  pp.  400-406.  Petrograd,  March  1916. 
The  formation  of  secondary  tubers  of  the  potato  (excrescences  of  the 
tuber)  is  a  phenomenon  which  often  occurs,  according  to  Prof.  Fruwirth, 
in  those  years  when  excessive  humidity  of  the  soil  follows  a  period  of  drought 
at  the  moment  when,  in  normal  years,  ripening  of  the  tubers  takes  place. 
Having  observed  this  phenomenon  in  different  varieties  of  potato,  in  his 
experiments  conducted  in  1914  and  1915  at  the  agricultural  experiment 
Station  of  Tambov  (Russia),  the  writer  desired  to  clear  up  2  further  points  of 
the  question :  i)  how  does  the  formation  of  secondary  tubers  affect  their 
starch  content  ?  —  2)  how  do  the  different  varieties  behave  in  reference 
to  the  phenomenon  studied,  that  is  to  say,  what  is  the  proportion  of  tubers 
with  secondary  growths  in  the  different  varieties  ? 

The  tubers  planted  on  191 4  and  1915  were  grown  from  varieties  bought 
in  1913  in  one  of  the  best  known  farms  in  the  government  of  Riazan.  The 
following  is  a  summary  of  the  most  important  results  of  the  experiments 
carried  out. 

I.  —  Influence  of  Humidity.  —  From  the  weather  records  it  is  evident 
that  during  the  first  half  of  the  summer,  that  is  until  the  middle  of  July, 
the  rainfall  and  consequently  the  amount  of  moisture  in  the  soil  were  normal 
both  in  1914  and  1915.  On  the  20th,  21st  and  22nd  July  1914  and  the  14th 
July  1915,  however,  there  were  such  heavy  falls  of  rain  that  they  exceeded 
the  quantity  which  had  fallen  in  2  months  in  the  previous  years ;  and  others 
followed,  so  much  so  that  the  moisture  of  the  soil  reached  a  very  high  degree. 
After  the  crop  it  was  found  that  the  tubers  of  all  the  potatoes  exhibited  ex- 
crescences from  the  body  of  the  tuber.  Such  excrescences  occurred  in 
two  forms :  i)  a  shrinkage  occurred  separating  the  oldest  part  of  the  tuber 
covered  with  the  rough  skin  from  the  newest  part  with  a  fine  glossy  and 
easily  detached  skin  ;  2)  or  a  crop  of  secondarj^  tubers  formed,  small  and 
arranged  in  various  wa5^s  on  the  principal  tuber,  being  very  easily  detached 
therefrom. 

II.  —  Behaviour  of  the  Different  Varieties  of  Potatoes  with  regard  to  the 
Excrescences.  —  A  detailed  analysis  of  the  crop  led  to  the  conclusion  that  the 
different  varieties  experimented  on  did  not  all  produce  the  same  proportion 
of  malformed  tubers,  i.  e.  tubers  with  excrescences.  In  order  to  determine 
this  difference  more  accurately,  the  percentage  of  malformed  tubers  for 
each  kind  was  calculated  from  their  number  in  a  given  quantity  of  pot- 
atoes. In  1915  these  data  were  completed  by  al.so  estimating  the  percentage 
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Table  I.  —  Formation  of  Excrescences  on  the  Tubers 
in  the  Different  Varieties  of  Potato. 


Percentage  of  deformed  tuljers  in  relation  : 


Names   of  varieties 


to  the  total  number  of  tubers 
tested 


Kitchen  Garden  : 

I^cal  white 

Elongated  Royal 

"  Feia  " 

"  Delicatesse  " 

Rose  de  neige 

Duchess  of  Cornwall 

lyocal  red 

Ever  good . 

Kitchen  Garden  and  Industrial . 

Jubel 

Prof.  Woltniann 

Prof.  Maerckcr 

Piast  

I<eon 

A.  switez  N.   loi 

"  Devant  le  front " 

I  ndustrial : 

Richter's   Jubilee 

Alcohol   with   violet    flowers   . 

Brocken 

Prince  Bismarck 

Grif 

Silesia 

New  Emperor 

Sas 

Forai^c : 

White  Elephant 

Blue  Giant 


1914 


^5-4 
39-3 

29-5 


12.0 
ig.o 


659 
35-2 
63.2 
47-9 
37-6 
6.6 
31 


43-3 
76.6 
20.5 

173 
18.4 
36.1 
18.8 
6.1 


5U.5 
20.0 


70-3 
39-6 
28.6 
28.5 
25.0 
25.0 

21.5 
15-2 


450 
34-8 
253 


52.0 

40.5 
32.0 
21.8 
20.9 

17-7 
H.I 

6.3 


42.7 
20.5 


to  tlie  total 

weight  of  tubers 

tested 

in   1915 


76.2 
39.5 
35-9 
33-3 
32.7 
31-9 
28.4 
18.1 


56.0 
36.2 

29-5 
32.1 
26.2 
12.3 
9-3 


63.8 
53-4 
314 
13-7 
26.1 
24.4 
16.5 
10.8 


56.5 
254 
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of  malformed  tubers  relatively  to  the  weight.  The  results  of  these  deter- 
minations are  summed  up  in  Table  I,  where  in  each  group  the  varieties  are 
in  decreasing  order  of  the  proportion  of  malformed  tubers. 

The  figures  given  in  Table  I  and  the  other  observations  made  on  the 
cultivations  in  question  lead  the  writer  to  suppose  that  the  capacity  of 
resistance  to  the  formation  of  excrescences  is  a  property  of  race,  which 
can  be  fixed  by  selection,  and  tests  in  other  localities  and  on  other 
varieties  would  be  highly  desirable  in  view  of  the  economic  importance 
of  the  potato. 

III.  —  Loss  of  Starch  due  to  Excrescences.  —  The  determination  of  the 
percentage  of  starch  by  means  of  the  Reimann  balance  showed  marked  dif- 
ferences between  the  malformed  tubers  and  those  of  regular  shape. 

Table  II  sums  up  the  particulars  in  reference  to  the  industrial  vari- 
eties, the  varieties  being  arranged  in  decreasing  order  of  the  losses  of 
starch  sustained. 

Table  II  —  Losses  of  Starcli  due  to  Tuber  excrescences  in  Industrial  Varieties 

Varieties  Loss  of  starch  \'arieties  Loss  of  starch 

"Devant  le  front"  ....  4-3  %  Brocken i-4  % 

Silesia      3.9  Grif 1.4 

Sas 2.8  Richter's  Jubilee.    .  i.i 

Ever  good 2.6  Prof.  Wohltmann     .  0.4 

Prince  Bismarck 2.2  New  Emperor  ...  0.2 

863  -  Comparison  between  the  Effects  of  Manuring  Potatoes  with  Nitrate  of  Soda  and 

Sulphate  of  Ammonia  (From  the  Agricultural  Experiment  Station  of  Radomysl,  Russia). 

—  Zasukhtn   a.,  in    XosHuemeo  (The    Farm),    Xlth   Year,   No.  17-18,    pp.    297-304. 

Kiev,  ]VIay  191 6. 

Experiments  carried  out  at  the  Agricultural  Experiment  Station  of 
Radomysl  in  sandy  soil,  i.  e.  poor  in  nitrogen,  and  for  which  nitrogenous 
manure  is  of  great  importance.  Two  nitrogenous  manures  were  studied: 
nitrate  of  soda  and  sulphate  of  ammonia.  The  trials  made  with  the 
latter  manure  are  particularly  important  because,  owing  to  the  present 
war,  the  importation  of  nitrate  of  soda  into  Russia  has  greatly  dimin- 
ished, while  large  stocks  of  sulphate  of  ammonia  have  accumttlated, 
and  the  extensive  use  of  the  latter  in  agriculture  is  imperative. 

In  order  to  make  this  comparison  between  the  effects  of  nitrate  of  soda 
and  those  of  sulphate  of  ammonia,  the  manure  was  used  in  two  different 
ways :  sown  directly  on  the  tubers  during  planting  or  spread  before  this 
operation.  In  addition,  nitrogen  was  given  to  one  plot,  half  in  the  form  of 
sulphate  of  ammonia  before  planting  and  the  other  half  in  the  form  of  ni- 
trate of  soda  during  planting.  The  manure  was  put  down  in  this  latter  way 
in  order  to  allow  for  the  facts  indicated  in  the  literature  of  the  subject  as 
to  the  itijury  caused  by  sulphate  of  ammonia,  as  an  acid  salt,  and  as  to 
the  retention  of  nitrate  of  soda  by  the  soil.  By  applying  the  sulphate  of 
ammonia  to  the  soil,  before  plantation,  it  was  desired  to  combine  the  mo.st 
favourable  conditions  for  the  utilisation  of  this  manure,  as  the  plant  was 
thus  enabled  to  offer  a  better  defence  against  its  injurious  action.     By 
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putting  the  nitrate  of  soda  on  the  tuber  itself,  it  was  meant  to  make  its 
utiHsation  more  immediate  and  thus  prevent  its  being  washed  away. 

In  these  tests  each  plot  had  received  per  acre  54  lbs  of  P2O5  in  the  form 
of  slag  and  40  lbs  of  KgO  in  the  form  of  a  potash  salt.  A  control  plot  was 
left  without  nitrogenous  manure.  To  all  the  other  plots  manure  was  given 
in  equal  quantities,  i.  e.  396  lbs  of  nitrate  of  soda  or  264  lbs  of  sulphate  of 
ammonia.  During  the  experiments  not  only  was  a  determination  of  the 
crop  3deld  made,  but  many  observations  on  the  growth  of  the  plants  were 
carried  out.  At  the  end  of  May  the  number  of  germinated  plants  was  cal- 
culated, and  then  every  10  days  the  height  of  the  aerial  parts  of  the  plant 
was  measured.  In  addition,  at  the  end  of  the  field,  from  each  plot  10  plants 
were  taken,  and  there  were  determined  :  i)  the  quantity  and  weight  of  the 
tubers  ;  2)  the  quantity  and  weight  of  the  .stalks  of  each  plant ;  3)  the  weight 
of  the  aerial  parts  of  each. 

The  most  important  results  of  these  experiments  are  summed  up  in  the 
appended  Table. 


Results  of  Experiments. 


Manures  used  in  addition  to  54  lbs. 
of  To  O5  as  slag  and  44  lbs.  of  K,  O  as  potash  salts 

1          Excess  due 

to  the  addition 

of  tubers                           of 

nitrogenous  manure 
cwt.  per  acre 

cwt.  per  acre 

None .        .... 

46.22 
73-09 
75-39 
79-02 
85.40 

76.49 

Nitrate  of  soda    161  Ib-^     sown ... 

25-94 
28.24 
30.875 
38-25 

29-34 

Nitrate  of  soda,  161  lbs.,  on  the  tubers 

Sulphate  of  ammonia,  107  lbs.,  sown 

Sulphate  of  ammonia,  107  lbs.,  on  the  tubers       .    .    . 

Nitrate  of  soda,  80  lbs.,  on  the  tubers 

Sulphate  of  ammonia,  54  lbs.,  sown 

The  comparison  between  the  figures  of  the  Table  and  the  observations 
made  points  to  the  following  conclusions  : 

i)  vSulphate  of  ammonia  gave  a  larger  yield  as  compared  with  nitrate 
of  soda. 

2)  A  bigger  crop  was  obtained  by  applying  stilphate  of  ammonia 
to  the  tuber  than  by  spreading  it  before  planting. 

3)  By  applying  the  dressing  of  nitrate  of  soda  to  the  tuber,  the 
development  of  the  potato  in  its  first  period  of  growth  was  considerabl> 
retarded.  As  regards  the  crop,  it  appears  nearly  equal,  whether  the 
nitrate  of  soda  is  applied  to  the  tuber  or  is  spread  before  planting. 

4)  By  giving  half  of  the  nitrogen  in  the  form  of  nitrate  of  soda  to 
the  tuber,  and  the  other  half  in  the  form  of  sulphate  of  ammonia  to  the  soil 
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Crops 
YIELDING  Oils. 

Dyes 
AND  Tannins 


where  it  is  spread  before  sowing,  no  advantage  was  secured  as  compared 
with  manuring  the  potato  with  sulphate  of  ammonia  alone. 

For  a  more  accurate  interpretation  of  the  results  of  these  tests,  it  should 
not  be  forgotten  that  the  spring  and  the  first  half  of  the  summer  were 
very  dry. 

8()4  -  Wild  Oil  Plants  of  Para,  Brazil.  —  C7i«c«ms  c  Quintacs,  Voi.  xiii,  No.  5,  pp.  322-323- 
S.  Paulo,  Ma  J-  15,  191 6. 

Mr.  C.  PescE,  of  Cameta,  Para,  Brazil,  has  for  several  years  been  study- 
ing the  oil  seeds  of  the  forests  and  islands  in  the  estuary  of  the  Amazon. 
He  reports  the  following  species,  which  he  uses  in  his  factory  of  vegetable 
oils  and  soaps,  and  of  which  he  exports  jDart  to  Europe.  This  list  j^roves  that 
Para  is  exceptionally  rich  in  wild  oil  plants. 

Carapa  procera  (^C  guyanensis)  ("andiroba")  ;  its  fruit  furnishes  an 
oil  used  in  the  manufacture  of  soap,  lubrication  and  lighting  oils,  but  as  it 
contains  a  bitter  principle  it  is  not  edible. 

Myristica  {Virola)  Bicuhyba  ("  ucuhuba  ")  furnishes  a  very  thick  tallow 
containing  a  large  proportion  of  stearin,  suitable  for  the  manufacture 
of  soap  and  candles,  and,  after  purification,  for  food. 

Astrocaryum  vulgare  {"  tucuma  ")  yields  products  similar  to  those  of 
Elaeis  guineensis,  namely  a  pericarp  oil  ("  oleo  de  palma  ")  and  a  kernel 
oil  ("  oleo  de  palmito  "),but  its  fruits  are  10  times  bigger  than  those  of  the 
oil  palm.  —  Astrocaryum  Jawary  ("  jawary  ")  also  3d  elds  a  pericarp  oil  and 
a  kernel  oil.  On  the  other  hand,  A.  Mumhaca  ("  mumbaca  "),  A.  peru- 
vianum  ("  huycungu  "),  and  A.  rostraium  only  furnish  an  oil  extracted  from 
the  kernel. 

Badris  major  ("  maraja  assti  "),  B.  minor  ("  maraja  ")  and  B.  gocno- 
moides  {"  marajary  ")  have  an  oily  kernel. 

Oenocarpus  distichus  {"  bacaba  "),  0.  minor  {"  bacobinha  "),  0.  mul- 
ticaidis  ("  ciambo  "),  0.  Batana  ("  patana  ")  and  Oenocarpus  sp.  n.  ("  ba- 
cabao  ")  have  seeds  which  yield  a  very  fine  edible  oil  much  superior  to  that 
of  cotton  seeds,  but  in  small  quantity  only. 

Many  species  of  Altai ea  produce  kernels  which  give  very  high  percent- 
ages of  an  edible  oil,  very  sweet,  resembling  that  of  the  coconut. 

Cocos  Inajai  (=  C.  eqitatorialis)  ("  jarena  ")  and  C.  Syagrus  {"  poro- 
rema  ")  supply  an  oil  almost  equal  to  that  of  C.  imcifera. 

Pentaclethra  fdamcntosa  ("  pracaehy  ")  furnishes  an  edible  oil  in 
abundance. 

Pachira  aquatica  {"  mamorana  ")  yields  a  highly  aromatic  and 
edible   fat. 

Erisma  calcaratnui  ("  caranuini  "  or  "  jaboty  ")  supplies  a  very  thick 
fatty  substance. 

Lippia  {Platonia)  i)isignis  ("  bacury  ")  yields  a  somewhat  resinous 
fatty  substance. 

Bcrtholleiia  nobilis  {—B.  excclsa)  ("castanha  do  Para")  and  Lecythis 
usitata  ("  sapucaia  ")  produce  an  oil  very  similar  to  that  of  sweet  almonds. 

Dipteryx  odorafa  {"  cumarii  ")  sup])lies  a  very  delicate  aromatic  oil  in 
abundance. 
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Bomhax  Miinguba  {"  Monguba  ")  and  Eriodcndron  anfractuosum 
(=  Ceiba  pentandra)  ("  sumauma  ")  yield  seeds  which  furnish  an  oil 
similar  to  that  of  cotton. 

Guilherninea  speciosa  ("pupunha")  has  fruits  of  fine  flavour  the  seeds 
of  which  furnish  an  abundance  of  oil  similar  to  that  of  the  coconut. 

Sapindiis  Saponaria  {"  saboeiro  "),  very  common  in  the  Lower  Amazon  ; 
its  fruits  have  a  skin  which  contains  about  30  "o  ^^  saponin,  from  which  a 
highly  esteemed  soap  is  made  ;  its  kernel  yields  an  edible  oil  very  like  that 
of  the  olive. 

Hevea  brasiliensis  {"  syringa  ")  produces  a  drj-ing  oil. 

Sacoglottis  UcJii  {"  uchy  ")  furnishes  an  edible  oil. 

Poraqueiba  serica  ("  umary  "),  from  the  pericarp  a  highly  aromatic 
oil  is  extracted. 

Tlieobroma  microcarpa  ("  cacao-rana  "),  T.  speciosa  ("cacao-y"), 
and  T.  grandiflora  ("  cuprassii  ")  provide  aromatic  substances.  Their 
fats  are  also  used  as  a  substitute  for  cocoa. 

Matisia  paraensis  ("  capuassurana  ")  produces  oil. 

Copaifera  gityanensis  ("  copahj^ba  ")  furnishes  the  well  known  medi- 
cinal oil  on  tapping  the  tree. 

Sacoglottis  amazonica  ("  uchy-rana  "),  Symphonia globulifera  ("  anany  ") 
and  Rheedia  niacrophylla  ("  bacur3'-pary  »)  furnish  copal  and  oleo-resin. 

The  Author  points  out  that  he  only  enumerates  the  most  important 
and  most  common  plants  in  the  State  of  Para,  and  he  also  gives  a  list  of 
several  other  plants  the  botanical  identification  of  which  has  not  yet  been 
carried  out. 

865  -  Description  of  the  Varieties  of  Sugar  Cane  under  Extensive  Cultivation.  —  jks-      sugar  crops 

wiET  J.,  ill  Mcdcdcclin'j,cn  van  het  Procfstalion  vour  dc  J ava- S uikcrindiist ric,  Archici  voor  dc 
Suikcrindustrie  in  Nederlandsch  /«rfzg,  XXIVth  Year,  Parts  12  aiid  13.  Soerabaja,  March 
and  April  191 6. 

The  importance  is  emphasised  of  a  good  description  of  the  dilTerent 
varieties  of  st:gar  cane  under  extensive  cultivation,  with  a  view  to  ascertain- 
ing their  individual  characteristics,  preventing  a  mixture  of  the  cuttings  » 
("  bibit  ")  used  on  the  plantations  and  obtaining  a  guarantee  of  purity  and 
origin.  Besides  this,  the  inspection  of  the  plants  and  examination  of  the 
cuttings  imported  or  purchased  from  nurserjonen  is  only  possible  if  a  pre- 
cise description  of  the  known  varieties  is  available. 

The  different  proposals  of  other  writers  who  have  dealt  with  the 
question  of  systematising  the  knowledge  of  the  sugar  cane  are  reviewed  and 
rejected,  owing  both  to  the  insufficiency  and  the  inconstancy  of  the 
characters  described. 

In  the  form  of  the  internodes,  their  colour  and  the  mode  of  insertion  of 
the  leaves,  some  fairly  fixed  and  absolute  distinctive  characters  were  found 
in  the  sugar  cane  from  4  to  g  months  old.  It  is  chiefly  however  in  the  form 
of  the  buds  and  also  the  distribution  of  the  hairs  over  the  outer  scales  of  the 
buds  and  onthe  different  parts  of  the  leaves,  that  a  sure  means  has  been  dis- 
covered for  identifying  the  diiTereut  varieties  and  combining  them  in  certain 
groups  representing  the  same  characters  and  probably  of  the  same  origin. 
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A  description  is  given  of  the  2  most  important  varieties  of  sugar  cane 
grown  from  seeds  in  Java  and  designated  by  the  numbers  247  B  and  100 

P.  O.   J. 

The  origin  of  No.  247  B.  is  somewhat  doubtful  and  it  is  probably  to 
be  attributed  to  a  cross  of  the  laji  cane  with  the  Cheribon  cane  as  the  female 
parent. 

The  variety  100  P.  O.  J.  was  obtained  by  accidental  hybridisation  of 
the  original  black  Borneo  cane,  probably  with  the  Loethers  cane.  The 
writer  believes  that  the  latter  may  be  identified  as  the  male  parent  on 
comparing  different  characters  of  the  cane  100  P.  O.  J.  with  those  of  the 
lyoethers  variety. 

A  minute  description  is  given  of  the  various  morphological  characters 
of  these  2  varieties,  on  the  basis  chiefly  of  the  insertion  and  dispersion  of 
the  hairs  over  the  buds,  and  on  the  shape  of  the  internodes. 

S66  -  The  Problem  of  Nitrogenous  Manuring  of  the  Sugar  Cane  in  Java  (Sulphate  of 
Ammonia  or  Oil  Cakes  ?);  Results  of  10  Years  of  Experiments.  —  ciEERxs  j.  m.,  in 

Mcdcdeciingen  van  het  Procfstation  voor  de  Java-Suikerinduslrie,  Archicf  voor  de  Suikcrin- 
dustrie  in  Nederlandsch- Indie,  XXI Vth  year,  Part  14.  Soerabaja,  April  191 6. 

The  importation  of  sulphate  of  ammonia  general!}^  used  for  manuring 
the  sugar  cane  having  become  very  uncertain  and  difficult,  the  question 
of  finding  a  substitute  for  it  is  one  of  primary  importance.  It  appeared 
possible  to  find  the  solution  of  the  problem  by  making  a  digest,  from  one 
and  the  same  point  of  view,  of  all  the  results  obtained  for  10  3'ears  of  expe- 
rimental manuring  of  the  sugar  cane  in  the  field  and  calculating  them  uni- 
fornil}'.  This  has  now  been  done,  and  the  results  given  by  earthnut  cakes 
have  been  compared  with  those  yielded   by  sidphate  of  ammonia. 

The  conclusion  reached  is  that  the  former  cannot  be  deemed  equal  to  the 
latter.  A  mixture  of  the  two  manures  gives  better  results  than  the  use  of 
oil  cakes  alone. 

In  rather  sandy  soils,  the  oil  cakes  produce  better  results  than  in  clayey 
soils.  The  nitrogen  in  sulphate  of  ammonia  not  being  so  expensive  as  that 
in  oil  cakes  it  is  more  economical  to  use  the  former. 

The  production  of  the  sugar  cane  is  less  when  oil  cakes  are  used  than 
with  sulphate  of  ammonia,  but  the  richness  in  sugar  is  not  affected. 

^67  -  A  Pre-fermentation  in  Special  Stacks  of  Tobacco.  —  deVrieso.,  iwMcdedecUngen 

van  het  Proefstation  voor  Vorstcnlandschc  Tabak,  No.  XXIII,  pp.  69-88.  Semarang,   1916. 

In  1914  the  tobacco-growing  season  in  a  part  of  Java  was  marked  b} 
great  dryness. 

The  tobacco  harvested  during  these  times  of  drought  frequently  shows 
traces  of  the  pressure  undergone  after  fermentation,  these  traces  remaining 
visible  in  the  form  of  streaks  and  spots  on  the  leaves  when  put  up  into 
bundles  for  the  market. 

Experiments  were  made  in  1914  to  remedy  this  drawback,  which  con- 
siderably reduces  the  value  of  the  tobacco.  Fermentation  stacks  were  de- 
signed the  centre  of  which  remained  empty,  and  in  which  the  air  could  circu- 
late more  freely  than  in  the  ordinary  form  of  stack.     Taking  care  that  the 
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temperature  in  these  stacks  should  not  exceed  350  C,  the  results  obtained 
were  very  satisfactory. 

Subjecting  the  tobacco  thus  treated  to  the  usual  fermentation  hardly 
any  trace  of  pressure  could  be  observed.  It  is  thought  that  this  result  may 
be  interpreted  as  pointing  to  a  slow  oxidation,  which  during  the  process  of 
slow  death  of  the  leaves  in  the  preliminary  stacks,  destroys  certain  essen- 
tial oils  which,  owing  to  rapid  heat,  such  as  occurs  in  the  ordinary  stacks 
(where  the  temperature  frequently  reaches  540  C.),  are  decomposed,  The 
products  of  decomposition,  impregnating  the  dry  cells,  foi'm  pressure  spots 
on  the  leaves,  which  marks  persist  during  all  the  subsequent  operations  of 
handling  the  tobacco. 

868  -  Investigations  into  the  Combustibility  of  Tobacco. —  i.  de  vrirs  o.,  Method  of  vrvtt 

Research.  —  II.  De  Vries  O.,  Influence  of  Manure  on  the  Combustibility  of  Tobacco.  —  growing 

III.  SiDENius  R.,  Enquiries  into  the  CombustibiUty  of  Tobacco,  in  Mededeelingen  van  het 

Procistation  voor  Vorstenlandsche  Tabak,  No.  22.  Semaraiig,  1916. 

Combustibility  is  first  of  all  defined  as  :  "  the  time  occupied  in  the  com- 
bustion oj  a  leaf  of  tobacco  stretched  horizontally  and  i&iiied  near  its  central  pari. ' ' 
At  the  same  time  the  colour  of  the  ash  in  small  cigars  made  with  tobacco  of 
the  same  origin  and  allowed  to  burn  themselves  out  was  observed.  A  scale 
of  colours  facilitated  an  estimate  of  the  differences. 

According  to  the  results  from  the  experimental  fields  where  the  tobacco 
was  treated  with  different  manures,  no  influence  of  the  manure  on  com- 
bustibility  was    observed. 

It  seems  as  though  the  properties  of  the  soil  and  the  climate  have  a  pre- 
dominating influence.  A  tobacco  originally  defective  in  combustibility 
cannot  be  improved  by  a  special  manure.  Only  a  potassic  manure  in  large 
quantities,  which  is  then  very  expensive,  may  sometimes  produce  good 
results.  Thus,  a  dose  of  0.75  oz.  (20  grams)  of  nitrate  of  potash  pei  plant 
produced  seme  effect. 

Flooding  of  the  tobacco  fields  occasionally  during  periods  of  droughl 
may  considerably  impair  combustibility. 

A  lesser  combustibility  was  found  in  the  leaves  near  the  top  as  compared 
with  those  at  the  end,  especially  if  the  rains  do  not  fall  until  near  the  end 
of  the  cultivation. 

The  attempt  was  made  to  inject  potash  salts  into  the  plants,  but 
without  positive  results. 

869  -  Attempted  Classification  of  Pears.  —  Chasset  i^ouis.  Compte-reudu  ixir  Gabriel 

l,Vlz^T,in  Journal  de  la  Suciiite  Nationalc  d' Horticulture  de  7'VffHfc,  .)th  Scries,  Vol.  XVII, 

pp.  74-78.  Paris,  May  191 6. 

The  idea  of  classifiyng  and  determining  these  fruits  was  first  dealt  with 
by  Robert  Hogg  in  1851,  then  renewed  b\  him  in  1884  in  reference  to  ap- 
ples only.  In  Fiance,- WiIvI.KRMoz  made  the  greatest  effort  in  this  direc- 
tion. In  iqi2,  at  the  French  Congress  of  Apple  Growers  at  lyimoges,  two 
writer  Jui.ES  Jouin  and  Louis  Chasset,  each  submitted  a  preliminary 
scheme  diffeiing  little  from  each  other,  although  carried  out  at  Ooo  kilometres 
distance  without  any  consultation. 
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M.  Louis  Chasset  carried  his  scheme  into  effect.  According  to  his 
method,  the  pears  are  first  of  all  studied  as  regards  the  dimensions  in 
height  and  breadth. 

First  class  :  Fruit  of  the  same  bioadth  as  height . 
Second  class  :  I'ruits  broader  than  they  are  high. 

Third  class  :  Fruits  higher  than  they  are  broad  :  i/io  t(j  2/10,  3/10  to  4/10. 
Fourth  class  :  Fruits  higher  than  they  are  broad  :  4/10  and  more. 
The  first  and  second  categories  comprise  the  following  forms :  spheriform,  short  turbini- 
jorvi,  short  doliform,  short  cydonifurm,  maliform  and  flattened  tiirbiniform. 

The  third  class  comprises:  d«li forms,  ovoids,  turbiniforms,  truncated  turbinifurms,  piriforms, 
truncated  piriforms  arid  cydoniforvis . 

The  fourth  class  comprises  the  last  forms  adopted  :   /oui;  piriforms,  calebassiforms  and 
oblongs. 

In  each  of  these  forms,  21  periods  of  ripening  were  created  :  June, 
June- July,  July-August,  etc. 

Each  of  these  times  of  ripening  presents  a  picture  in  which  the  colours 
of  the  skin  of  the  fruit  are  noted  ;  these  colours  are:  dark  green,  light  green, 
reddish,  russet  or  bronzed  ;  the  yellowish  colour  put  down  at  first  was  after- 
wards struck  out  as  being  useless. 

After  the  colour  of  the  skin  the  next  thing  dealt  with  is  the  stalk,  which 
is  divided  from  the  point  of  view  of  dimensions  into  long,  medium  or  short; 
and  of  consistency,  into  fleshy  or  not  fleshy  at  the  base  ;  and  of  position, 
into  straight,  oblique  or  arched. 

Carrying  the  selected  characters  still  further,  the  flesh  is  next  examined 
as  to  its  colour  :  white,  yellowish,  greenish,  salmon  ;  then  as  to  its  taste  : 
sweet,  acid,  wine,  musk,  tart. 

The  complete  work  comprises  5  volumes,  the  contents  of  which  have 
been  condensed  into  a  single  volume  which  forms  a  popular  edition.  Mr. 
Chasset,  in  order  to  facilitate  this  demonstration  to  the  public,  has  prepared 
8  tables,  summing  up  the  whole  of  his  work.  Thanks  to  these  tables, 
various  fruits  were  classified  with  great  facility  and  rapidity  by  a  meeting 
to  which  ]\Ir.  Chasset  submitted  his  work. 

870  -  Pytus  calleryana,  an  Interesting  Species  of  Pear  Tree.  —  Rmmer,  f.  c,  in 

The  Monthly  Bulletin  of  State  Commission  of   Horticulture,  Vol.  V,  No.  5,  pp.    166-171, 
2  fig.  Sacramento,  California,  INIay  191 6. 

In  1908,  Mr.  George  Compere,  during  a  voyage  in  China,  was  struck 
by  the  resistance  of  a  species  of  pear  tree  to  "  pear  blight  "  or  necrosis  of 
the  bark  of  the  branchs  {Baallus  aniylovonis  [Burr.]  De  Toni);  he  therefore 
introduced  this  sj^jccies  into  California,  believing  it  to  be  the  "  Chinese  sand 
pear",  Pyriis  sinensis  Lindl.  The  writer  has  studied  this  pear  tree,  and 
found  that  it  was  not  P.  sinensis  but  the  species  Pyrus  Calleryana  De- 
caisne.  P.  Calleryana  occurs  very  widely  in  China,  where  it  is  found  both  in 
the  south,  the  ea.st,  the  centre  and  the  west.  It  grows  at  all  altitudes  up  to 
5000  feet.  It  is  distinguished  from  P.  sinensis  by  its  leaves,  which  ore  rela- 
tively shorter,  wide,  with  rounded  or  widened  base,  and  with  rounded  or 
crenate  teeth  along  the  edges.     In  addition  P.  Callctyana   generally    has 
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3  or  4  carpels,  rarely  2  or  5,  while  P.  sinensis  generally  shows  5,  rarel)'- 
3  or  4. 

P.  Calleryana  has  been  found  highl}-  resistant  to  pear  blight.  Inocu- 
lation trials  cairied  out  by  the  writer  showed  that  the  species,  if  not  absolu- 
tely immune,  is  at  any  rate  very  little  affected;  if  the  infection  develops  in 
the  one  year  old  wood,  it  never  gets  as  far  as  the  two  or  three  year  old  wood. 

In  no  case  does  it  develop  in  branches  with  a  diameter  exceeding 
half  an  inch.  A  two  year  old  P.  Calleryana  was  inoculated  at  the  end  of 
both  soft  and  vigorous  branches,  as  well  as  in  the  trunk.  The  disease 
did  not  appear  in  the  trunk,  while  it  did  develop  in  the  P.  communis  used 
as  control  and  inoculated  in  the  same  wa^^ 

The  writer's  opinion  is  that  the  species  in  question  has  not  received 
all  the  attention  it  deserves  from  the  point  of  view  of  fruit  production.  A*- 
the  Southern  Oregon  Experiment  Station,  which  has  perhaps  the  largest 
collection  of  pear  tree  species  in  the  world,  P.  Calleryana  was  quite  success- 
fully grafted  on  P.  communis  as  well  as  P.  sinensis.  As  soon  as  the  writer 
has  sufficiently  large  seedlings  of  P.  Calleryana  he  will  shield-graft  them  on 
different   varieties  of   P.  conmunis. 

871  -  The  Orange  Tree  in  Algeria.  —  Tr\butI<.  in  Bulletin  Agricole  de  l' Aheric-Tunisie- 
Maroc,  :yid  Series,  21st  Year,  Xo.  11,  pp.  273-278.  Algiers,  Xov.  1915. 

For  some  years  past  the  Algerian  colonists  have  been  actively  growing 
the  orange,  and  when  seeking  for  information  and  guidance  in  reference  to 
starting  an  orange  plantation,  they  sometimes  meet  with  discordant  views. 
The  writer  proposes  to  correct  some  cm  rent  errors. 

It  is  asserted  that  the  orange  tree  will  not  grow  as  far  down  as  the  Sahara, 
while  according  to  the  writer's  testimony  there  are  no  better  oranges  than 
those  gathered  iu  some  oases.  The  "  Biskra  Blood  Orange  ",  which  has  been 
grown  in  that  oasis  for  some  years  now,  is  delicious,  and  fetches  very  high 
prices.  In  the  Djerid  there  are  also  excellent  oranges,  and  the  writer 
brought  back  a  thoroughly  first-class  variety  from  Deggaeh;  The  free  orange 
stocks  there  are  very  fine  and  covered  with  fruit ;  they  thrive  well  beneath 
the  date  trees.  In  the  oases,  it  would  be  necessary  to  make  provision,  as 
elsew'here,  for  a  grafting  stock  possessing  resistance  to  gummosis  of  the  tree- 
foot,  which  is  not  done  by  the  natives,  who  simply  sow  sweet  oranges  or 
graft  on  to  a  lemon  tree;  which  makes  certain  failures  inevitable,  above 
all  with  b'asin  irrigation. 

As  regards  seed  plots  and  plants,  an  example  is  reported  from  Arba, 
where  a  settler  who  undertook  the  plantation  of  247  acres  of  orange  tree? 
sows  his  Seville  oranges  on  a  hotbed  beneath  a  glass  frame,  early  in  Feb- 
ruary. About  the  15th  April  the  young  plants  are  put  into  tapering  pots 
about  10  ins,  in  diameter  on  top,  and  about  iiins.  in  height.  These  pots 
are  buried  in  the  beds  early  in  June ;  during  the  summer  they  are  watered 
frequeutly,  and  every  month  they  are  given  a  few  grams  of  blood  and  super- 
phosphates. At  the  end  of  November  the  plants  may  easily  reach  a  height 
of  23  to  29  in:;.,  and  three  months  later,  i.  e.  13  months  after  sowing,  they 
can  be  planted  out  and  grafted  seven  months  afterwards,  about  the  month 
of  October  following  planting.  These  trees  grow  rapidly,  and  six  years  after 
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sowing  they  are  in  bearing,  and  capable  of  yielding  from  400  to  600  fruits. 
In  no  case  should  the  orange  tree  stem  be  subjected  to  persistent  moisture ; 
the  planting  must  be  done  so  as  to  keep  the  top  of  the  root  outside  the  soil, 
and  to  prevent  gummosis  of  the  foot  of  the  tree  the  practice  of  basin  irriga- 
tion has  been  everywhere  abandoned. 

The  General  Government  of  Algeria  has  for  the  last  twenty  years 
made  a  collection  of  the  best  orange  trees  from  ditlerent  centres  of  culti- 
vation ;  Spain,  Portugal,  Canaries,  Italy,  China,  Japan,  Australia,  Brasil, 
Florida,  California,  etc.  In  this  collection,  a  quantity  of  varieties  far  su- 
perior to  those  already  acclimatised  are  to  be  found  ;  these  varieties  ripen 
almost  successive!}^  from  November  to  June,  and  answer  both  the  require- 
ments of  cultivation  and  trade  and  the  taste  of  consumers.  It  woud  be 
of  interest  to  look  for  a  site  in  Algeria  for  grape-fruit  or  "  pomelo  ",  a 
Citrus  which  should  not  be  confused  with  the  shaddock  to  which  it  ver}^ 
closely  approaches.  The  botanical  Station  of  the  General  ^  Government 
successfully  grows  the  best  varieties  of  "  pomelo  ".  Citrus  japonica  or 
"cumquat  "  is  increasing!}^  used  in  preserves.  The  "  Wasliington  Navel  " 
orange,  which  has  given  excellent  results  in  almost  all  orange-growing 
countries,  should  be  recommended  for  Algeria  likewise,  and  some  confusion 
exists  when  an  introduction  dating  back  more  than  fifty  years  is  spoken  of. 

872  -  Diospyros  virginiana.  ("Persimmon")  in  the  United  States.  —  Fletcher 

W.  F.,  in  v.  S.  Department  of  Agriculture,  Farmer's  Bulletin,  No.  685,  28  pp.,  17  fig. 
Washington,  D.  C,  October  12,  1915. 

This  Bulletin  gives  the  following  general  information  with  regard  to  Dio- 
spyros :  Botanical  classification,  Natural  distribution,  General  description. 
Possibility  of  improvement.  Methods  of  spread  and  cultivation,  Diseases 
and  pests.  Uses  of  the  tree  and  its  products.  Recipes  for  the  preparation 
of  cakes,  jams,  ices,  etc.  from  its  fruits,  and  List  of  particular  varieties  se- 
lected and  cultivated. 

Diospyros  virginiana  was  described  and  much  esteemed  from  the  early 
times  of  the  discover}^  of  North  America.  It  is  a  native  of  the  south-eastern 
part  of  the  United  States,  where  it  abounds  in  fields  and  forests.  Some 
cultivated  specimens,  however,  also  did  well  in  the  States  of  Rhode  Island  and 
New  York,  which  proves  that  the  northern  limits  of  this  species  n\Q.y  lie  very 
high  when  aided  by  cultivation.  The  region  where  Diospyros  produces 
most  and  to  which  it  is  best  adapted,  extends  from  Mar^'land,  Virginia  and 
the  two  Carolinas  westward  through  Mi.ssouri  and  Arkansas.  It  thrives 
in  every  description  of  soil.  The  species  is  generally  dioecious.  With  regard 
to  the  habit  of  the  tree,  there  are  2  types  :  one  with  ascending  and  the  other 
with  descending  branches  ;  some  fruits  are  oblong  in  shape,  others  are  pear- 
shaped.  The  period  of  ripening  varies  very  much  :  ripe  fruits  may  be  ob- 
tained  from   August   to    February. 

The  fruit  of  Diospyros  virginiana  is  far  from  being  as  much  appreciated 
as  it  deserves  in  its  native  countr}'',  in  spite  of  the  fact  that  it  is  much  more 
nutrient  than  the  ordinary  fruits  of  temperate  countries.  The  onlj^  fruit 
which  can  be  compared  with  it  is  the  date.     In  addition  to  consuming  the 


FRUIT   GROWrXtr  II23 

fruit  raw,  household  drinks  are  made  from  it.  and  it  is  eaten  bj'  pigs  put  out 
to  grass  and  by  dogs. 

Chemical  composition  of  the  fruit  of  Diospyros  virginiana 
[average  of  6  analyses  made  in  1896  at  the  Indiana  Station). 

Dry  substance 35-i7  % 

Ash 0.78 

Protein 0.88 

Sugar  (Xitrogen-free  extract) 31-74 

Cellulose 1.43 

A  description  of  the  following  varieties  is  given :  Burrier,  Boone,  Del- 
mas,  Early  Bearing,  Early  Golden,  Golden  Gem,  Hicks,  Josephine,  Kansas, 
]\Iiller,  Ruby,  Shoto  and  vSmeech. 

It  is  advised  that  Diospyros  should  be  grown  both  by  sowing  and 
grafting. 

Diseases  and  pests  —  This  species  is  exceptionally  free  from  diseases 
and  pests.  The  most  dangerous  of  the  latter  is  perhaps  the  "  hickory  twig 
girdler  "  [Oncideres  cingnlata  Say),  the  larva  of  which  bores  tunnels  in  the 
wood  of  the  young  branches.  The  injury  is  caused  by  the  mode  of  oviposi- 
tion.  The  adult  devours  a  small  amount  of  bark,  generally  immediately 
above  or  below  a  bud,  and  by  means  of  the  ovipositor  inserts  the  egg  be- 
neath the  bark.  Generally,  several  eggs  are  thus  laid  alongside  each  other, 
so  as  to  form  a  ring-shaped  incision  which  causes  death  and  fall  of  the  ends 
of  the  5'oung  branches.  For  control  it  is  necessary,  in  June  or  the  beginning 
of  July,  to  collect  the  small  twigs  which  have  fallen  to  the  ground  and  burn 
them,  so  as  to  destro}^  the  insects  inside. 

873  -The  Date  Palms  of  Egypt  and  the  Sudan.  —  mason  S.  C,  in  United  states  Department 
of  Agriculture,  Bulletin  No.  271,  40  pp.,  9  fig.  ^-  XVl  tables.  Washington,  D.  C,  September 
28,  1915. 

The  first  date  seeds  imported  into  the  United  States  came  from  Egypt. 
As  great  confusion  exists  in  the  classification  of  the  varieties  of  this  great 
date-producing  region,  so  much  so  that  the  identification  of  some  of  the 
best  varieties  tried  in  the  United  States  (Palm  woods  of  Tempe  and  Mecca) 
is  rendered  doubtful,  the  Research  Office  in  connection  with  the  selection 
and  physiolog5'  of  cultivated  plants,  and  the  Foreign  seeds  and  plant  Impor- 
tation Ofiice  of  the  United  States  Department  of  Agriculture,  sent  the  writer, 
in  August  1913,  to  Eg3^pt  and  the  Soudan  to  study  the  varieties  of  date 
trees.  In  the  above  Bulletin  the  writer  described  22  varieties  in  Egypt 
and  the  Sotidan.  They  comprise  the  majorit}^  of  those  having  any  com- 
mercial importance,  and  also  several  others  of  less  importance  but  which 
had  hitherto  not  been  described. 

The  cultivation  of  the  date  in  Egypt  and  the  Soudan  dates  back  to 
very  ancient  times.  At  present  these  countries  possess  about  9  000  000 
date  palms,  the  production  of  which  is  valued  at  about  4s.  per  tree.  No 
more  than  one  fourth  of  these  trees  belong  to  any  of  the  12  varieties  of 
commercial  importance  (Aglany,  Amhat,  Amri,  Barakawi  or  Tbrimi,  Ben- 
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Meteorological  data  relatiug  to  iJic  three  great  ilimatic  zones  of  Egypt  and 
the  Sudan  and  the  varieties  of  date  palms  c/iaractcristic  of  each  type 
of  clifnatt^. 


Zone  and  localilv 


U  B 


S  uhlrnpical  sea  hi  la  rd. 

Alexandria 

Port  Said 

Oizeh 

Abbasia 


Subtropical  da^crt. 

Bedrasheii 

Helouaii  .    .  ' 54 

Fayoum  

Siout  (Assioiit) !      53 

Dakleh 36 


Assouaji 


39 


7  ropical  dcaerl. 

Ihrim — 

Wadi  Haifa '  34 

Merowe 24 

Albara 38 

Khan  ouni 1  33 


Mean 

temperature 

in   degrees  C. 

>, 

s  il 

t,  ^ 

XI  0 

Annual 

^8 

So 

fc 

68  20°.  1 7  i  2i".3i 
74  1  20°.53    2i°.59 

69  i9°.6o    21". 59 
62       2i''.og    23°.i5 


fe  aZ. 


Varieties  of  date  palms 

cultivated 
in  the  different  localities 


20''.50 

22°.52 

1442 

2I".27 

23''.38 

1748 

23°.29 

25».78 

2  042 

25M7 

27"74 

2387 

25°-03 

27°. 52 

2311 

26«.58 

29''.78 

2  615 

27°.63 

29".42 

2475 

28''.3i 

29°.83 

2442 

1 138  \ 

I  21'-  i-^S^^^J''    An^ri,   Bint    Aischa, 

\      Hayany,     Kobi,     Samany, 

1211^     Zagloul. 

1508 


Amhat,     llamrawi,    Hayany, 
vSiwah. 


Saidy,  Sultan y,  Tamr,  Ham- 
rawi,  Falig.  Barakawi,  <iBar- 
tamoda»;  Codeila,  ((Ibrimin». 


ilbrimi",  Barakawa,  Benta- 
nioda,  C.ondeila,  Kosba, 
Kultna. 


tamoda,  Bint  Aischa,  Hayany,  Saidy,    Samany  or  Rhashedi,  Siwak,    Tamr 
and  Zagloul).     The  others  are  seed  trees,  producing  cheap  inferior  fruit. 

The  date  cultivation  in  the  Nile  valley  extends  almost  uninterruptedly 
from  the  Mediterranean  coast  to  Khartoum,  for  about  1123  miles.  This 
is  the  tract  where,  from  north  to  south,  it  occupies  the  largest  continual 
extent  existing  in  the  world.  Bextween  Alexandria  and  Khartoum,  which 
are  the  otitermost  points  of  this  cultivation,  there  is  a  difference  of  10.6°  C 
in  the  mean  annual  temperature,  and  the  corresponding  mean  moisture 
ranges  from  74  '*„  at  Port  Said  to  24  ",',  only  in  the  ]>rovince  of  Dongola, 
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Soudan.  For  convenience  in  his  work  of  study  the  writer  divides  this 
regions  into  three  zones  :  i)  subtropical  seaboard,  which  comprises  the  delta 
of  the  Nile  as  far  as  Cairo  ;  2)  subtropical  desert,  containing  the  valley  of 
the  Nile  from  Cairo  to  Assouan  and  the  western  oases  ;  3)  tropical  desert, 
comprising  the  parts  of  the  Nile  valley  where  the  date  is  cultivated  between 
Assouan  and  Khartoum.  In  the  accompanying  Table  the  particulars 
recorded  in  12  meteorological  stations  of  Egypt  and  the  Soudan  are  con- 
densed, and  the  varieties  of  date  palms  characteristic  of  each  region  are 
grouped.  It  is  seen  from  this  table  that  i)  the  fresh  and  moist  seaboard 
zone  produces  few  dates  for  drying  and  exporting,  the  production  being 
exclusively  dates  which  are  eaten  fresh  (Bint  Aischa,  Hayany,  Kobi,  Sa- 
man}'  and  Zagloul)  ;  2)  superior  qualit}'  drying  dates  are  produced  in  the 
moderately  hot  and  dry  parts  of  the  subtropical  desert  zone  ;  3)  the  hot- 
test and  least  moist  part  of  the  subtropical  desert  zone,  and  the  tropical 
desert  zone,  produce  almost  exclusively  the  hard  dates,  self-drying,  verj- 
easih"  kept  and  transported,  which  make  up  so  considerable  a  part  of  the 
food  of  the  Arab  population. 

8  74  -  Raisin  Production  in  the  United  States.  —  hussmann  George  c,  in  United  states      vine  growing 

Department  of  Agriculture  Bullet in'So.  349,  15  pages,  3  fig.  -f-  9  tables.  Washington,  D.  C, 
March  17,  1916. 

With  the  exception  of  very  small  quantities  produced  in  Arizona,  Utah 
and  New  Mexico,  all  the  raisins  produced  in  the  United  States  come  from 
California  (i). 

The  first  introduction  into  Cahfornia  of  the  species  of  vines  intended 
for  the  production  of  raisins  date  back  to  1851,  in  which  j^ear  the  Muscat 
of  Alexandria  was  sown ;  in  1861,  plants  of  the  stocks  of  Gordo  Blanco  and 
Sultana  were  imported  from  Spain,  and  stocks  of  red  and  white  Currants 
from  the  Crimea. 

The  first  raisins  were  produced  in  California  in  the  vallej^  of  San  Ber- 
nardino. In  1873,  the  production  of  raisins  having  amounted  to  120  000 
lbs.,  the  indu.stry  began  to  assume  some  commercial  importance  for  Cali- 
fornia ;  the  appended  summary^  of  the  trade  shows  how  rapid  its  progress 
was  and  is.  In  1892  the  production  of  California  equalled  that  of  Spain  ; 
at  present  it  is  about  three  times  as  great.  The  annual  consumption  of  rai- 
sins per  inhabitant  is  about  i  1/2  ^bs.  in  the  United  States  against  5  lbs.  in 
Great  Britain. 

At  present,  1 10  000  acres  are  devoted  to  the  growing  of  grapes  to  be  dried 
for  raisins  ;  out  of  58  countries  of  California,  11  produce  a  quantity  of  any 
commercial  importance,  the  county  of  Fresno  alone  suppUes  about  60  %  of 
the  entire  State  production.  The  greater  part  of  the  production  is  yielded 
by  small  vineyards  of  10  to  50  acres  each. 

The  Alexandria  IMuscatel,  which  is  the  most  important  raisin  stock, 
always,  in  addition  to  the  first  crop  for  drying,  supplies  a  good  second  crop 
which  is  made  into  wines  or  alcohol,  and  sometimes  a  third.  The  grafting  hosts 
suited  to  it  are,  in  decreasing  order  of  merit  :  Riparia   x   Rupestris  3  309, 

(i)  vSee  B.  May  1916,  No.  558.  (Ed.) 
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Production  and  trade  in  Raisins  in  California. 


Exports  during  the  fiscal  year 
ending  June  30 


Imports  during 

the   financial    year 

ending  June  30 


1885 
1905 
1915 


California 
lbs. 


Quantities 
lbs. 


Value 
dollars 


(Juautilii-s 
lbs. 


9  400  000      j 

87  000  000!   7  054  824! 
2500000001  24845414 


Value 
dollars 


—     !  383I9787    2661669 

372  087;   4  041  040J   3  112  985 

I  728  5471   2802901!   2719200 


Riparia  X  Rupestris  loi,  Dog  Ridge,  Riparia  x  Rupestris  101-14,  Ber- 
landieri  x  Riparia  420  A.  Second  in  order  of  importance  is  the  Sultana.  This 
vine  is  well  adapted  to  the  foUovi'ing  grafting  stocks,  in  decreasing  order 
of  merit  :  Riparia  x  Rupestris  3  309,  Dog  Ridge,  Aramon  x  Rupestris 
Ganzin  No.  i,  Riparia  X  Rupestris  loi,  lycnoir,  Solonis  X  Riparia  1616. 

The  red  Currant  or  Panariti  has  been  found  to  be  well  adapted  to : 
Rupestris  St-Georges,  Mourvedre  x  Rupestris  1202,  Aramon  x  Rupestris 
Ganzin  No.  i,  Riparia  x  Rupestris  3309,  Salt  Creek  and  Dog  Ridge  (ar- 
ranged in  order  of  merit). 

Drying  is  effected  in  the  sun  entirely  ;  sometimes  before  drying  the  grape 
bunches  are  washed  or  steeped  in  boiling  lye  (the  Author  gives  two 
formulae  of  the  latter  as  used  in  large  establishments). 

875  -  Hot  Water  Treatment  of  Tree  Seeds  used  in  Reafforestation  and  of  poor  Germi- 
nating Capacity.  —  honing  j.  a.,  in  M ededeelw^en  van  hct  Deli  Pioefstation,  Xth  Year, 
Part  I,  pp.    i6-::3.    Medan,    March    1916. 

The  seeds  of  Albizzia  moliiccana,  Pithecolobium  Sanian,  Mimosa  in- 
visa  and  Crotalaria  striata  were  steeped  in  warm  water  at  various  tempera- 
tures in  order  to  ascertain  to  what  extent  this  treatment  would  promote 
germination. 

With  the  seeds  of  Albizzia,  the  best  result  was  obtained  by  using  water 
at  600  C.  The  seeds  are  dropped  into  this  water,  which  is  then  allowed  to 
cool  for  3  hours. 

For  Pithecolobium  seeds  somewhat  hotter  water  (70  to  75^)  is  preferable. 

The  seeds  of  Mimosa  invisa  germinated  most  easily  after  a  treatment 
with  water  at  60-70°  C. 

With  the  seeds  of  Cjotala^ia  no  advantageous  result  is  obtained  by 
steeping  in  water. 

The  above  experiments  were  canied  out  in  Java. 

870  -  Tlie  Eucalyptus  in  Algeria.  —  Tkabut,  in  Comptcs  Rcndus  dc  V Academie  d'Ai^rionl- 
turc  dc  f'riincf,  Sccunil  Vdlnme,  Year  1916,  No.  23,  pp.  609-702.  I'aris,  1916. 

As  far  back  as  18G2  some  plantings  of  Eucalyptus  were  made  in  Algeria. 
There  was  first  some  enthusiasm  for  E.  globulus,  but  afterwards  preference 
was  given  to  the  Red  gum  group,  and  under  this  name  there  were  propagated 
E.  rostrata,  E.  rudis  and  E.  tereiicornis,  often  erroneously  called  E.  resinifera. 
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The  three  species  have  crossed ;  they  have  even  hybridised  with  remoter 
species,  such  as  E.  hotryoides. 

The  writer  discusses  the  uses  of  the  Eucalyptus  and  combats  the  pre- 
judices existing  against  this  tree.  Formerly,  for  instance,  its  wood  was 
regarded  as  a  bad  fuel.  The  high  price  of  coal  however  has  resulted  in 
trials  of  wood  stoking  of  furnaces,  and  it  has  been  found  that  563  lbs.  of 
dry  branches  of  Eucalyptus  can  replace  220  lbs.  of  coal  briquettes  (i).  Eu- 
calyptus can  also  be  used  for  telegraph  poles  or  railway  sleepers.  Old  build- 
ing frameworks  made  of  Eucalyptus,  are  already  in  existence.  It  is  also  be- 
ginning to  be  esteemed  in  cart  and  carriage  building.  Finally,  some  very 
fine  "  Red  gum  "  furniture  places  the  value  of  this  wood  for  cabinet  making 
beyond  doubt. 

The  writer  points  out  the  following  species,  indicating  the  use  for 
which  each  is  best  adapted  ;  E.  globulosus,  very  rapid  growth  in  deep  soil, 
utilised  in  the  harbour  works  of  Algiers  ;  E.  Red  gum,  the  two  hybrid  forms 
E.  algeriensis  and  E.  Trabuti  are  to  be  preferred  to  the  original  species  E. 
rostrata,  E.  nidis  and  E.  tereticornis  ;  E.  cladocalyx  or  corynocalyx,  highly 
resistant  to  drought,  upright  trunk,  very  regular,  hard  wood,  is  suitable  for 
telegraph  poles  and  railway  sleepers;  E.  diver sicolor  or  colossea,  the  Austra- 
han  "  Karri  ",  very  widespread,  same  uses  as  the  last  named  ;  E.  gompho- 
cephala^  theTouart,  audits  hybrid  E.  gomphocornuta  Trab.,  a  very  fine  tree, 
good  wood,  rare  ;  E.  occidentalis,  var.  oranensis,  a  fine  tree  in  the  salt  soils 
of  Oran,  abounding  in  the  domain  of  Habra ;  E.  robusta,  with  the  last  nam- 
ed in  the  salt  soil  of  the  domain  of  Habra  ;  E.  obliqica  or  gigantea,  fine 
specimens  of  the  forestry  Station  of  Bainem,  Hght  wood,  easily  worked,  at- 
tains great  growth  in  deep  soils  ;  E.  maculata  very  upright  trunk,  high,  re- 
sistant wood,  difficult  to  raise  in  its  young  stage ;  E.  viminalis,  very  fine  spe- 
cimens at  Djebel-Ouach,  Constantine  (altitude  3300  feet)  ;  the  seeds  should 
be  gathered  here  in  order  to  grow  the  tree  at  Stations  of  similar  elevation 
in  Djebel-Ouach  ;  E.  botryoides,  a  species  presenting  numerous  varieties, 
probably  hybrids,  of  fine  growth  ;  a  selection  of  these  should  be  made.  In 
E.  botryoides  the  leaves  have  the  normal  horizontal  position  ;  this  species 
is  much  more  shad}^  than  its  fellows  ;  it  is  a  fine  avenue  tree,  with  a  very 
beautiful  wood  which  looks  like  mahogany. 


LIVE  STOCK   AND  BREEDING. 
CS77- Experiments  in  Control  of  Livestock  Epidemics  by  means  of  Methylene  Blue. — 

Raebiger  and  Rautmann,  in  Btrlincr   Turdrzlliclic  H'ochcnsclin'/I,  3-Mid  Yaw,  Nn.   ^2, 
pp.  253-258.  Berlin,  ist  June,  1916. 

Since  December  1913,  the  writers  have  been  conducting  experiments 
with  a  view  to  combating  various  e]jidemic  diseases  of  livestock  by  means 
of  methylene  blue  {Methylcnum  caeruleum  medicinale  Hochst),  introduced 
into  the  stomach  of  the  animals.  It  is  well  known  that  methylene  blue  tends  to 

(i)  See  B.  July  1916,  No.  789.  •  {Ed.) 
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make  its  way  into  the  bacteria,  combining  with  their  cell-contents  and  after- 
wards kilhng  the  organisms.  Very  important  experiments  in  this  connection 
have  been  made  up  to  the  present  at  the  agricultural  experiment  Station 
of  Vermont  (United  States)  for  prevention  of  epizootic  abortion  in  cows. 
Among  92  cows  infected  with  the  abortion  bacillus,  and  to  which  the 
methylene  blue  had  been  administered,  no  actual  abortion  occurred. 

The  experiments  carried  out  in  America  were  repeated  by  the  writers, 
but  they  are  not  yet  able  to  pronounce  an  opinion  as  to  their  accuracy,  the 
trials  not  j^et  being  completed.  In  the  treatment  of  swine  fever  and  infec- 
tious enteritis,  results  have  already  been  obtained  which  constitute  an  in- 
ducement to  continue  experimentation  with  methylene  blue  on  a  more  ex- 
tensive scale. 

It  was  first  of  all  observed  that  4  pigs  evidently  iU  with  fever  were 
cured  after  a  treatment  with  0.75  to  i  gr.  of  methylene  blue  per  day  per 
head.  In  4  days  an  improvement  was  already  observed,  and  within  3  weeks 
all  the  animals  were  cured.  A  similar  result  was  secured  in  other  piggeries 
containing  a  large  number  of  animals.  For  the  control  of  infectious  enter- 
itis comparatively  small  doses  of  methylene  blue  were  used,  administered 
regularly  for  at  least  10  to  14  days.  To  increase  the  effect  of  the  internal 
disinfection,  the  sties  were  disinfected  every  day  after  removal  of  the 
droppings. 

To  sum  up,  it  may  be  said  that  the  experiments  carried  out  with  methyl- 
ene blue  for  the  treatment  of  swine  fever  and  infectious  enteritis  have  shown 
that  cures  msLy  be  obtained,  above  all  when  the  disease  is  located  in  the  diges- 
tive organs.  In  cases  of  true  infectious  enteritis  with  serious  pathological 
changes  of  the  lung,  the  effect  of  the  remedy  was  less  pronounced ;  it  seemed 
if  anj'thing  to  hasten  the  death  of  dying  animals.  When  the  critical 
stage  of  the  disease  is  passed  the  remedy  must  not  be  administered,  because 
its  bitter  taste  tends  to  reduce  the  appetite  of  the  animals. 

The  attempt  was  also  made  to  ascertain  whether  methylene  blue  ad- 
ministered to  pigs  has  a  detrimental  eff'ect  on  the  fat  and  the  meat.  For  this 
purpose,  0.1  gr.of  methylene  blue  per  da}^  was  administered  to  a  pig  of  me- 
dium weight  from  the  nth  December,  1915  to  the  3rd  January,  1916  (except 
from  the  21st  to  the  23rd  December),  which  was  then  slaughtered. 

The  post-mortem  showed  that  neither  the  meat  nor  the  fat  were  affect- 
ed and  that  the  symptoms  occasioned  by  the  methylene  blue  were  loca- 
lised in  the  stomach,  where  the  glandless  part  particular!}'  was  coloured 
blue.  The  mucous  membrane  of  the  caecum  was  also  slightly  blue  in 
oolour,  but  the  small  intestine  in  a  few  places  only. 

The  experiments  will  be  continued  by  the  writers  with  the  support 
of  the  Prussian  Ministry  of  Agriculture,  at  the  bacteriological  Institute  of 
the  Chamber  of  Agriculture  of  the  Province  of  Saxony,  at  Plalle  a.  S. 

878  -  Influence  of  Colour  in  Horses  on  the  Cure  of  Mange.  —  mast^t?,  iu  Beriim-r  Tier  - 

drztliche  Wocht-nschrift,  y2n<\  Year,  No.  25,  j).  294.  Berlin,  June  22,  iyj6. 

When  treating  numerous  cases  of  mange,  it  was  observed  that  the 
colour  of  the  horse  has  some  influence  on  the  cure  of  the  disease.  Cure  was 
completed  most  rapidlj'  in  black  horses,  where  often  no  formation  of  crusts 
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even  was  observed.  To  cure  them  it  was  mostly  sufficient  to  rub  them 
with  some  ordinar}'  remed^^  In  bay  horses,  cure  required  a  greater  length 
of  time.  In  chestnut  horses  the  treatment  had  almost  alwa3^s  to  be  re- 
peated. In  white  horses,  above  all  those  with  a  uniform  coat,  treatment 
repeated  a  second  time  did  not  always  bring  about  a  cure,  which  observa- 
tion was  confirmed  by  other  veterinary  surgeons.  These  results  were  not 
affected,  no  matter  what  drug  was  resorted  to  for  cure. 

The  writer  is  at  a  loss  to  explain  exactly  the  cause  of  this  phenomenon, 
but  he  thinks  acarids  enter  more  easily  and  more  deeplj^  into  the  skin  con- 
taining no  pigment  and  are  thus  more  difficult  to  get  at  by  the  curative 
agent   than   in    animals   with   pigment. 

879  -  A  Contribution  to  the  Study  of  the  Treatment  with  Sugar  of  Surgical  Injuries 

of  the  Foot  in  Horses.  —  Bimbi  Paolo,  iu  II  Modemo  Zooiatro,  Vth  Series,  Vth  Year. 

No.  4,  pp.  109-115.  Bologna,  April  30,  1915. 

A  description  of  several  cases  of  foot  injur}-  which  the  writer  treated 
with  sugar.  His  observations  agree  with  those  of  Prof.  Bussaxo  (i),  as 
regards  the  absorbent,  antiseptic,  cicatrising  and  cleansing  powers  of 
sugar.  They  also  prove  that  sugar  possesses  the  property  of  promoting  the 
formation  both  of  the  soft  tissue  of  the  foot  and  of  the  horny  tissue.  As  re- 
gards this  latter  property,  sugar  exceeds  all  substances  in  common  use 
hitherto  in  the  treatment  of  surgical  injuries  of  the  foot  (Socen's  powder  and 
paste,   naphthaline,   carbolic  oil,  etc.). 

880  -  The  Importance  of  Silage  in  the  Economics  of  Livestock  Feeding,  on  Farms  in  feeds 

East  Anglia.  —  JAQUES  G.,    hiThc   journal    of  the  Board  of  AiricuUurr,   Vol.    XXII,         and  feeding 
No.  12,  pp.  1249-1252.  lyOndon,  March  1916. 

The  economics  of  milk  and  meat  production  and  of  livestock  feeding 
generally,  during  the  winter,  constitutes  at  the  present  time  a  problem  of 
the  utmost  importance,  especially  in  East  Anglia.  The  climate  there  is 
mainly  of  a  rather  dry  character,  so  that  the  growing  of  forage  roots  is  un- 
certain and  the  farmer  is  compelled  to  look  for  a  solution  of  the  problem 
along  other  lines,  among  which  the  ensilage  of  green  legummous  forage 
has  latterly  assumed  special  importance. 

By  this  means  the  Author  was  able,  in  Norfolk,  to  produce  milk  at  a 
cost  of  about  3  %  ^  per  gal.  for  food,  or,  roughly  half  of  the  cost  of  feeding 
with  roots  forming  the  basis  of  the  ration.  A  similar  reduction  was  found 
in  the  cost  of  production  of  meat  and  breeding  stock. 

The  saving  of  nitrogenous  manure  realised  on  this  method,  by  using 
bought  phosphates  alone  for  leguminosae  grown  every  other  3'ear,  is  one  of 
the  factors  having  the  greatest  influence  on  the  economics  of  production  ; 
besides  which,  owing  to  the  conditions  prevailing  in  East  Anglia,  sa\-ing 
of  labour  is  no  less  important  owing  to  its  shortage  and  high  cost.  The 
same  applies  to  forage  economy  in  general,  above  all  as  regards  concen- 
trates as  compared  with  feeding  with  a  basis  of  roots.  The  particulars  here 
reproduced  as  to  the  cost  of  silage,  its  composition,  and  the  method  of  feeding 

(i)  See  B.  February  1916,  No.  188.  (Ed.) 
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it  to  cattle,  were  taken  by  the  writer  from  the  accounts  kept  on  his  farm  in 
1915,  after  3  years'  use  of  silage.  The  farm  comprises  105  acres  of  arable 
second-rate  heavy  land,  and  45  acres  of  pasture. 

Cost  of  growing  one   acre. 

£.  s.    d. 

Rent I .    o.  o 

Basic  Slag      12.0 

Ploughing 10.  o 

Harrowng      1.6 

Seed  (i  ^/2  bush,  of  tares,  ^  bush,  of  beans,  i  bush,  of  oats, 

I  peck  of  rye) i .    o.  o 

Seeding   , 2.  o 

Rates 4.  o 

Steam  Cultivating  twice  after  crop  is  removed i.    o.  o 

Rolling 9 

£  A-  10.  3 

Cost  of  cutting  and  getting  ready   one   acre  for  carting  .  1 1 .  o 
Cost  of  filling  silo  i6ft.  by  39ft.,  capacity  20  tons: 

&    s.   d. 

8  men  at  4s.  per  day  for  6  days 9.  12.0 

3  boys  at  is.  6d i.    7.0 

5  horses  at  3.< .).  10.  o 

Engine  and  driver  f>t  £  i  per  day  for  6  days 6.    o.  o 

Silage  Cutter  at  15s.  per  day  for  6  days 4.  10.  o 

Coal 2.    0.0 

Beer 2.  18.  o 

*  

£  30.17.0 
13  acres  filled  the  silo  to  the  top,  and  the  cost  of  fill-in':  per  acre 

acrr  =  £30  17s.  ad.  -f-  13  = £  2.    7-  6 

Total  cost   of  silage  per  acre. 

£    s.  d. 

To  grow .(.  10.  3 

To  cut 1 1 .  o 

To  fill , 2.    7.  f> 

Interest  and  depreciation  of  silo  at  10  per  cent i.    3.0 

£       8.11.9 

Ration  given  to  dairy  coivs  from  1st  October  to  ^ist  December  1915. 

60  lb-  Silage 3.  66  rf. 

24  lb.  Turnips i.  28  rf. 

1-6  lb.  Concentrates  (maize  gluten 

at  £  10  per  ton) i.yi    d. 

6.  65  d. 

This  ration  given  to  17  Red  Poll  cows,  prodticed  during  the  first  three 
months  32,254  lb.  of  milk  or  an  average  of  2  gal.  per  day,  at  a  cost  of  3.32  d. 
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for  food  per  gal.  This  low  cost  was  attained  in  an  advanced  period  of 
lactation  during  a  period  of  comparatively  low  daily  production,  and  it 
is  probabh'  due  to  the  high  feeding  value  of  the  food  forming  the  base  of 
the  ration  and  the  small  amount  of  concentrates. 

The  analysis  of  the  silage  gave  the  following  results  : 

Moisture 61.31 

Albuminoids 4.75 

Indigestible  Fibre 11.23 

Ash  (Mineral  matter) 3.28 

Volatile  Acid  (acetic) 0.45 

Non- volatile  Acid  (lactic) 0.78 

Digestible  Fibre,  Chlorophyll,  etc 18.18 


Yearling  store  cattle  were  successful  wintered  on  40  lb.  per  head  per 
day  of  silage  with  only  water  in  addition,  and  beef  cattle  did  well  when  fed 
similarly  to  the  milking  cows.  On  the  basis  of  these  results  the  writer  be- 
lieves that  the  silo,  besides  furnishing  a  large  bulk  of  valuable  food  at  a  low 
cost,  offers  the  following  advantages  : 

i)  The  certainty  of  an  abundant  supply  of  forage. 

2)  Complete  suppression  of  weeds. 

3)  The  forage  is  put  into  the  silo  in  June  and  Jul}",  when  the  land 
is  generally  dr>'-   and  the   days   are  long. 

4)  There  is  no  risk  of  loss  from  frost  as  with  roots. 

5)  The  soil  is  cleared  early  and  then  prepared  for  growing  turnips 
to  be  folded  off;  heavier  soils  may  be  sown  with  mustard  for  green  manure 
or  to  be  fed  off  by  sheep  ("  bastard  fallow  "). 

6)  It  allows  of  a  great  saving  of  labour  as  compared  with  roots. 

7)  More  stock  can  be  kept  on  the  farm  than  is  possible  with  a  crop 
of  roots;    consequently  more  dung  is  available. 

It  enables  a  high  fertility  to  be  maintained  in  the  soil  owing  to  phosphate 
manure  with  slag,  the  accumulation  of  nitrogen  through  pulse-growing, 
and  a  greater  production  of  dung. 

The  milk  obtained  for  the  London  market  was  always  considered  as 
of  excellent  quality  and  good  flavour  ;  its  fat  content  was,  in  January',  from 
3.90  to  3.95  %  ;  that  of  solids-not-fat  from  8.81  to  8.86  %. 

881  -  Experiments  on  the  Digestibility  of  Various  Little-used  Cattle  Foods.  —  Mor- 
gan, BeGer,  Ohlmer,  Michalowski,  in  Die  LandiLHytschaftlichcn  Versuchs-Stationen, 
Vol.  88,  No.  3  and  4,  pp.  243-290.  Berlin,  April  20,  1916. 

I.  —  Foods  from  the  fruits  of  Phyfelephas.  —  These  foods  are  sold  in 
(Termany  under  the  form  of  a  reddish  and  also  a  greyish  product.  According 
to  the  statement  of  the  firm  which  supplied  them,  the  red  food  originates 
from  the  nut  of  the  Sudan,  while  the  grey  food  comes  from  the  fruits 
"  guayaquil  ",  "  Carthagena  ",  "  esmeralda  ",  "  tumaco  "  and  "  ohnedo  ". 
The  food  was  finely  ground,  but  afterwards  a  coarser  product  in  chips  or 
shavings,  as  sold  by  the  factories,  was  used.     The  reddish  food,  and  also 


II32 


FEEDS   AND    FEEDING 


the  grejash,  were  tried  both  in  flour  and  in  chip  form.  The  fruits  used  for 
the  nianufactiire  of  these  foods  were  dark  brown  in  colour  and  of  the  size 
of  a  hen's  egg.  According  to  the  botanical  determination  the  fruits 
yielding  the  reddish  food  belong  to  the  genus  Hyphaene  and  those 
suppljdng  the  greyish  food  to  the  genu?  Phytelephas.  The  feeding  trials 
(8  series)  were  made  with  4  sheep  and  2  pigs. 

The  pigs  were  first  given  1200  gr.  of  hay  of  a  known  digestibility  per  day 
per  head,  then  500  gr.  of  hay  were  replaced  by  500  gr.  of  the  food  which  was 
being  tested.  The  pigs,  3  months  old,  were  first  given  i  litre  of  full  cream 
milk  (goat's  and  sheeps)  +  500  gr.  of  sHced  potatoes,  which  latter  were 
after  wards  replaced  by  the  chips,  so  that  finally  the  ration  consisted  of 
I  litre  of  milk  -f  1200  gr.  of  chips. 

The  excrement  of  both  species  of  animals  was  gathered  from  the  loth 
day  of  experiment  onwards.  The  feeds  employed  were  of  the  chemical  com- 
position indicated  in  Table  I. 

Tabi,e  I.  —  Percentage  composition  of  the  feeds  tested. 


Reddish  food 


Components 


Greyish  food 


Flour 


Chips 


Flour 


Dry  inalter  .    . 

Ash 

Organic  matter 
Crude  protein  . 
Pure  protein    . 

Fat 

Crude  cellulose. 
Nitrogen- free    extract 


Chips 


91.50%  189.38%  '91.38%  88.29% 

2.00  I    I.61  I   2.56  1.44 

89.50  iSy.yy  ^88.82  ;86.85 

5.19  (=  0.83  N)i   4.75(=o.76N)'   5.44  (=  0.87 N)    4.75(=o.76N) 

5.19  (=  0.83 N);   4.75(=o.76N)    5.38  (=  o. 

7.40  2.84 

36.85  49-98 


■   6.79 
42.98 

34.54 


i38.77 


31.06 


N)    4.75(=o.76N) 
1.30 
47.42 
33.38 


It  will  be  seen  that  the  protein  content  does  not  differ  \-ery  much  in 
the  various  groups,  but  the  fat  content  in  the  reddish  food  considerably  ex- 
ceeds that  in  the  greyish  food.  This  larger  fat  content  is,  according  to 
the  evidence  of  the  microscope,  due  to  the  presence  of  fat  globules 
contained  in  the  seed  coat  of  the  Sudan  nut.  The  content  of  crude 
cellulose  and  nitrogen-free  extract  is  more  variable,  but  these  variations 
are  if  anj-thing  due  to  errors  of  calculation,  and  are  in  reality  smaller  than 
shown  by  the  analysis. 

For  determining  the  digestibihty  of  the  nutrient  elements,  the  method 
based  on  the  nitrogen  insoluble  in  acid  pepsin  (i)  was  chiefly  used ;  taking 
into  account  however  that  the  laboratorv  method  most  in  use  is  that  based 


(i)  For  this  luethud  see  :  Die  lunUwirtscha/tiiclun  Versuchsstaliviicn,  Vol.61,  p.  12  ;  Vol.  85, 
pp.  1-104. 
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on  the  total  nitrogen  or  that  of  Stutzer,  the  writers  also  ascertained  the 
coefficients  of  digestibility  according  these  tot  wo  methods. 
Table  II  indicates  the  coefficients  of  digestibility. 


Table  II.  —  Coefficients  of  digestibility  of  the  foods  tried. 


Substances 


Sheep 


Flour 


Ortcanic  matter  .  .  . 
Crude  protein .... 
Pure  protein    .    .    .    . 

I'at 

Crude  cellulose  .  .  . 
Nitrogen-free   extract 


% 

86.7 
59-2 
59-2 
90.6 
98.2 
81.4 


78.1 
60.6 


83.4 
59.9 


60.2  j  59.7 
74.7  !  8'..T 
91.6  i  94.9 
69.6  !  15.5 


Chips 


% 

75-7 
26.3 
26.3 

934 
86.0 

74-3 


% 

74-7 
60.5 
60.5 
32.3 
77-7 
83.8 


rs.a 


81.9 

79.1 


Chips 


% 

74-9 
46.7 
46.7 
88.5 
85.5 
73.1 


% 

77.6 
571 
571 

84.4 
82.9 


/o 

76.3 
51.9 
51.9 

88.S 
85.0 
78.0 


From  these  figures  the  following  conclusions  are  drawn  : 

i)  The  digestibility  of  the  organic  matter  and  its  principal  consti- 
ttients,  crude  cellulose  and  nitrogen-free  extract,  is  very-  good,  both  in  the 
sheep  and  the  pig.  The  fat  was  also  well  utilised,  while  the  protein  was 
less  thoroughly  digested. 

2)  The  flour  was  digested  better  by  the  sheep  than  were  the  chips, 
but  the  difference  is  not  sufficient  to  justify  grinding.  It  is  consequently 
more  economical  to  use  chips  for  sheep. 

3)  The  pigs  ittilised  the  chips  as  fully  as  did  the  sheep. 

4)  There  is  onlj'  a  slight  difference  in  value  between  the  reddish  food 
and  the  greyish  food. 

5)  Both  the  flour  and  the  chips  were  readily  eaten  by  the  animals ; 
they  never  caused  any  digestive  troubles. 

6)  Crude  cellulose  particularly  is  highly  digestible  by  the  two  species 
of  animals.  From  this  it  may  be  concluded  that  it  is  not  in  a  fibrous  condition 
in  the  fruit,  as  Fingerling  has  proved  that  fibre  is  not  well  utilised  by  pigs. 
This  fact  must  be  taken  into  account  in  forming  an  estimate  of  this  food. 

7)  The  food  from  the  fruit  of  Phytclcphas  pro\-ides  a  good  source 
of  digestible  carboh3'drates.  Nevertheless  they  must  be  regarded  as  adtil- 
terants  when  mixed  with  other  concentrates  (earth-nut  meal,  linseed  meal, 
etc.).     If  sold  pure  and  at  a  low  price,  the  farmer  may  buy  them. 

II.  —  Hay  meal.  —  Ordinarj^  hay  was  finely  ground  and  then  admini- 
tered  to  2  sheep  and  2  pigs  in  order  to  determine  its  coefficient  of  digesti- 
bility. Of  the  2  sheep,  one  first  received  1000  gr.  of  chopped  hay,  then  700 
gr.  of  ha\'  were  replaced  by  the  same  quantity  of  hay  meal ;  the  other  re- 
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ceivecl  looo  gr.  of  chopped  hay  all  the  time.  In  the  2nd  experiment  the 
rations  were  changed  so  that  No.  2  also  received  hay  meal. 

To  the  pigs  hay  meal  only  was  given,  at  the  rate  of  1000  gr.  per  head  per 
day,  with  i  litre  of  full  cream  milk. 

The  hay  meal  sifted  through  a  Basic  Slag  sieve  contained  60  %  of 
fine  matter.  When  examined  with  the  microscope  it  was  seen  to  consist 
chiefly  of  groups  of  cells  with  a  little  cell  debris. 

The  digestibility  was  calculated  from  the  total  content  of  nitrogen  in- 
soluble in  hydrochloric  pepsin.  It  gave  the  following  average  starch  value 
per  100  kg.  of  dried  substance  : 

Sheep  i  Pigs 


Chopped  hay  Hay  meal       j       Hay  meal 


25.5  26.4  17.6 


Calculated  from  the  total  nitrogen    .... 
Calculated    from    the  uitrogen   insoluble    in 

hydrochloric  pepsin 27.4  28.2  21.7 


It  is  evident  from  these  figures  that  the  difference  between  hay  meal 
and  chopped  hay  in  the  case  of  the  sheep  is  so  small  that  it  may  be  entirely 
disregarded.  It  may  hence  be  concluded  that  grinding  hay  does  not  increase 
its  digestibility.  The  pigs  utilised  hay  meal  less  effective^  than  the  sheep, 
which  is  quite  intelligible. 

The  starch  value  alone  however  does  not  furnish  a  sufficient  basis  for 
a  fair  valuation  of  haj-  meal.  It  must  be  borne  in  mind  that,  owing  to  the 
reduction  of  the  work  of  mastication,  the  digested  nutritive  elements  are 
better  utilised  in  the  case  of  hay  meal  than  with  ordinary'  chopped  hay. 
Nevertheless,  according  to  the  writers,  this  advantage  ma3^be  obtained 
merely  by  chopping  the  ha}'^  verj^  small.  Consequently  the  grinding  of 
hay  is  superfluous. 

III.  —  Cladonia  rangiferina.  —  These  lichens  were  gathered  in  Allgau 
(Bavaria),  thoroughly  dried  in  the  sun  and  afterwards  roughl}-  ground. 
They  were  first  given  to  sheep  and  pigs  to  see  whether  the}'  would  take  them. 
It  was  found  that  at  the  outset  they  were  reluctantly  eaten,  but  when  mixed 
with  good  forage  the  animals  consumed  them  regularly.  The  quantity  ab- 
sorbed, however,  was  srnall.  To  enable  pigs  to  accept  the  lichens  well  the 
latter  must  be  freed  from  the  disagreeable  tannic  substances  b}'  treatment 
with  a  soli\tion  of  potash. 

For  the  digestion  experiments  onh'  a  small  quantity  of  lichens  re- 
mained at  the  disposal  of  the  writers,  so  that  the)^  had  to  content  themsel- 
ves with  making  a  parallel  experiment  with  one  sheep.  The  lichens  were 
administered  without  having  been  previously  treated  with  the  solution  of 
potash.  The  animal  was  fir.st  given  800  gr.  of  hay  of  known  digestibility 
after  which  400  gr.  of  ha}^  were  replaced  by  400  gr.  of  lichens. 

The  dry  lichens  had  the  chemical  composition  shown  in  Table  III. 
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Table  III.  —  Percentage  composition  of  the  dry  lichens;. 

Organic   matter 90.18  % 


Drv  matter  gi.36°'o       , 

I  Ash I.I 

Crude  protein  =  0.72  %  N 4.50 

Pure  protein  =  0.72  %  N 4.06 

Fats 2.28 

Crude  cellulose      41.01 

Nitrogen-free  extract 42.39 

The  coefl&cients  of  digestibility  were  very  low.  On  calculating  them 
according  to  the  total  nitrogen,  negative  values  were  obtained.  The  starch 
value  was  likewise  negative.  All  these  analyses  were  confirmed  by  a  micro- 
scopic examination  of  the  excrement. 

The  writers  conclude  that  lichens  may  be  administered  to  sheep  and 
cattle  when  there  is  a  shortage  of  forage,  but  never  to  pigs  or  horses. 

IV.  —  Bone  meal.  —  This  substance  being  at  present  often  recom- 
mended in  Germany  as  a  food  for  ruminants  and  pigs,  the  writers  carried 
out  a  digestion  experiment  with  2  sheep.  The  bone  meal  was  administered 
to  them  in  the  proportion  of  200  gr.,  with  the  addition  of  800  gr.  of  hay. 
This  ration  was  readily  accepted. 

The  excrement  was  collected  10  and  11  days  afterwards  respectively. 

The  digestibility  was  very  good  for  the  protein,  even  reckoning  the 
coefiicients  according  to  the  total  nitrogen.     The  fat  is  still  more  digestible. 

Calculating  the  content  of  digestible  elements  according  to  the  total 
nitrogen,  the  following  figures  are  obtained  : 

Organic  matter 40.6  % 

Crude  protein 26.6 

Fat 7.3 

The  content  of  crude  protein  calculated  according  to  the  nitrogen 
soluble  in  h^-drochloric  pepsin  was  31.  i  % 

On  calculating  the  starch  value,  by  the  aid  of  these  figures,  no  result 
would  be  obtained  which  would  allow  of  estimating  the  bone  meal  at  its  true 
value,  as  the  result  would  relate  to  ^/g  of  fat  and  ^/g  of  protein.  The  pro- 
tein is  contained  in  it  however  chiefly  in  the  form  of  collagen,  a  substance 
which  is  converted  into  glue  during  the  process  of  digestion.  The  glue,  in 
turn,  is  not  a  complete  nitrogenous  substance,  as  it  lacks  tryptophane,  ty- 
rosine and  cystin.  It  is  likewise  unknown  to  what  extent  it  is  utilised  by 
animals.  Therefore  as  long  as  the  value  of  glue  and  collagen  as  foods  is 
unknown,  it  would  be  wrong  to  attribute  an  over-great  food  value  to  the 
organic  matter  of  bone  meal. 

V.  —  Blood  meal  as  a  food.  —  The  blood  meal  food  corresponded  in 
composition  to  that  indicated  by  Kellner.  It  was  given  to  2  sheep  in  the 
quantity  of  150  gr.  along  with  1200  gr.  of  hay. 

The  excrement  was  collected  for  11  days. 

The  content  of  digestible  elements  in  the  blood  meal  according  to  the 
experiments,  is  shown  by  Table  IV. 


1 136  FEEDS   AND   FEEDING 


Table  IV.  — Content  of  digestible  elements  in  the  blood  meal. 

Calculated  Calculated    accordiug 

accordiug  to  the  uitrogen 

to  total  iusoluble  in 

uitrogen  hydrochloric    pepsin 

Cruilf  protein 65.3  %  82.6  % 

I'ure  protein      63.2  82.2 

Organic  matter 63.4  — 

Starch  value      59-4  77-3 

The  protein  consisting  exclusively  of  pure  protein  and  being  higlily 
digestible,  the  blood  meal  forms  an  excellent  food  which  should  be  bought 
if  not  too  dear. 

In  conclusion,  the  writers  say  that  the  determination  of  the  coefficients 
of  digestibility  according  to  the  total  nitrogen  should  be  abandoned  as  it 
often  leads  to  errors.  The  method  based  on  nitrogen  insoluble  in  hydro- 
chloric pepsin  should  be  adopted,  or  if  this  is  found  too  complex,  Stutzer's 
method  should  be  employed. 

882  -  Nutritive  Value  and  Digestibility  of  Wood;  Feeding  Experiments  in  Germany.  — 

Haberlandt  G.,  in   ForstwisscnschaUUchcs   Ccntralblutt,   3iSth  Year,  No.  6,  pp.  275-279. 
Berlin,      19 16. 

With  the  support  of  Messrs.  Zuntz  and  Von  der  Heide  of  the  Phy- 
siological Institute  of  the  Superior  School  of  Agriculture  in  Berlin,  and 
that  of  the  Prussian  Ministry  of  Agriculture,  a  digestibility  experiment  in 
a  respiration  chamber  was  carried  out  with  a  sheep  for  the  purpose  of 
determining  the  nutritive  value  and  digestibility  of  birch  wood.  The 
trees  were  felled  at  the  end  of  March,  and  the  trunks,  which  were  10  to 
15  cm.  thick,  were  converted  into  very  fine  chips  by  a  paper  mill.  The 
microscopical  examination  of  these  chips  showed  that  the  wood  was  very 
finely  divided,  so  that  the  membranes  of  almost  all  the  cells  were 
destroyed.  The  water  used  in  preparing  the  chips  had  removed  almost 
the  whole  of  the  cell  contents,  in  consequence  of  which  fact  the  experi- 
ment allowed  of  determining  more  particularly  the  digestibihty  and 
nutritive  value  of  the  cellular  membranes. 

The  composition  of  the  air-dried  wood  was  as  follows  : 

Water 4.56  % 

Drj-  matter 95-44 

Ash 0.46 

Organic  matter 94.98 

Crude  protein  . 0.67 

Crude  fat 0.45 

Crude  cellulose      32.30 

Nitrogen-free  extract 61.56 

The  daily  ration  consisted  of  :  450  gr.  of  wood,  30  gr.  of  wheat  gluten,  100 
gr.  of  molasses,  75  gr.  of  starch,  5  gr.  carbonate  of  lime,  and  100  cc.  of  a  saline 
solution.     After  a  preparatory-  period  of  17  da^^s  the  period  of  experiment 
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proper  began,  lasting  6  days.     It  yielded  the  following  coefficients  of  di- 
gestibility for  the  wood: 

Organic  matter 50.09  % 

Crude  cellulose      50.06 

Nitrogen  free  extract 55-58 

Calories 48. 61 

The  digestibiHty  was  therefore  excellent  as  regards  the  non-nitrogen- 
ous substances,  the  crude  cellulose  and  the  nitrogen-free  extract.  For 
the  crude  cellulose  it  is  not  below  that  of  poor  quality  ha}^  and  for  the  ni- 
trogen-free extract  it  is  55.58  % 

To  arrive  at  the  true  nutritive  value  of  the  chips,  allowance  must  also 
be  made  for  the  greater  work  of  mastication  and  the  loss  of  elements  re- 
sulting from  fermentation.  On  deducting  the  loss  of  elements,  etc.,  from 
the  above  values,  there  resiilts  per  100  gr.  of  wood  fed  to  the  animals,  84.9 
calories  capable  of  conversion  into  animal  substance  and  work.  Given  that 
I  gr,  of  fat  equals  9.5  calories,  there  are  obtained  in  all  from  the  84.9  calories 
8.94  gr.  of  fat.  This  figure  is  equal  to  a  starch  value  of  35.8,  which  in  turn 
corresponds  to  that  of  good  meadow  hay  (36.2  according  to  KelI/NEr). 

A  microscopic  examination  of  the  excrement  showed  that  it  was  not 
only  the  substances  of  the  lignified  cellular  membranes  easiest  of  decompo- 
sition (hemicellulose  and  pentosan)  which  were  dissolved  but  even  whole 
membranes,  and  that  a  good  result  is  only  obtained  if  the  wood  is  cut  up 
verv'  fine  and  its  cells  are  thoroughly  torn.  Non-observance  of  these  two 
conditions  was  the  principal  cause  of  the  failure  of  the  previous  experiments 
with  sawdust. 

Prof.  RuBNER  repeated  these  experiments  on  a  dog,  using  the  same 
wood.  He  obtained  almost  the  same  results.  The  dog,  along  with  the 
wood  ration,  also  received  meat,  the  digestibility  of  which  was  not 
diminished.  The  experiments  carried  out  on  the  dog  le^d  the  writer  to 
the  conclusion  that  man  is  also  capable  of  digesting  finely  ground  birch 
wood,  and  he  thinks  that  from  10  to  15  °,,  of  r3-e  or  meal  wheat  should 
be  replaced  by  wood  meal   in  bread    manufacture. 

883  -  Experiments  with  Dogs  in  connection  with  the  Mendelian  Laws  of  Heredity.  - 

Wellmann,  O.,  in  Termeszi-ttudomdnyi  Kozlony  (Bulkiin  of  N'.ntural  Science),  \'(>1.  XI^VIII, 
Xo.  9-10,  pp.  315-320.  BudajK'st,  May  15,  loifi. 

After  first  carrj-ing  out  crossing  experiments  on  mice,  fowls  and  rabbits, 
the  Author  in  1909  crossed  a  black  and  tan  basset  with  a  spotted  fox  ter- 
rier bitch.  The  experiments  which  were  continued  for  5  years,  at  the  Royal 
Superior  Veterinary  College  of  Budapest,  sought  to  determine  the  inheri- 
tance of  the  colour  and  shai)e  of  the  body  of  the  male  basset  and  the  fox  ter- 
rier bitch.  The  first  cross  produced  5  individuals  of  black  and  tan  colour 
with  white  spots  on  the  chest  and  legs,  the  stature  in  all  cases  recalling  that 
of  the  sire.  This  fact  seems  to  follow  the  law  of  Mendel  in  the  sense  that 
the  black  and  tan  colour  and  the  shape  of  the  body  of  the  basset  were  domi 
nant  over  the  coloured  spots  and  the  normal  stature  of  the  tox  terrier  bitch. 
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Results  of  black  and  tan  basset  cross  with  fox  terrier  bitch. 


Number 

Progen 

• 

Shape  of  body 
of  fully  grown  dogs 

I 

blank 
and 
tan 

)ied 

of 

1 

Sex 

Colour 

black  and  tan 

spotted 

inatiiigs 

female 

male 

black 
and 
tan 

spotted 

basset 

fox- 
terrier 

basset 

fox- 
terrier 

spotted 

2 

6 

3 

3 

5 

I 

4 



I 

— 

I 

— 

3 

5 

3 

2 

2 

3 

I 

— 

I 

I 

I 

I 

4 

5 

2 

3 

4 

I 

3 

1 

I 

— 

— 

— 

5 

5 

I 

4 

4 

1 

— 

— 

— 

— 

4 

I 

6 

II 

8 

3 

8 

3 

*4 

2 

I 

I 

2 

8 

I 

Totals   .    ,    . 

32 

I? 

15 

23 

9 

12 

3 

4 

2 

3 

NmneriGal  ra 
theory  .... 

tio   anticipated   bj' 

24 

8 

II. 8i  :  3.94 

3-94   :   I-3I 

*  very  short-legged. 

The  question  is  next  discussed :  What  will  be  the  result  of  intermating 
the  above  progeny.  If,  to  avoid  confusion,  only  one  character  at  a  time 
is  considered  (monohybrid  cross),  the  ist  generation  should,  according  to 
Mendd's  theory,  beget  black  and  tan  individuals  and  spotted  individuals, 
and  individuals  with  basset  stature  and  with  fox  terrier  stature  respectively ; 
all  this  in  the  ratio  3:1.  In  the  case  of  the  dihybrid  cross,  the  conditions 
are  more  complicated,  because  the  different  characters  are  formed  into  com- 
binations. The  writer  draws  up  a  table  of  gametic  formulae,  in  which  he 
collects  the  16  theoretical  combinations  of  the  determining  characters. 
According  ot  thfs  table  there  would  be  formed  in  the  2nd  generation  in 
addition  to  the  2  parent  types,  2  biotypes  :  the  spotted  basset  and  the 
black  and  tan  fox  terrier.  The  ratio  of  the  4  biotypes  (differing  externally) 
would  be  such  that  among  the  16  dogs  there  would  be  9  black  and  tan 
bassets,  3  spotted  bassets,  3  black  and  tan  fox  terriers  and  i  spotted  fox 
terrier  :  each  biotype  would  correspond  to  a  homozA^gous  individual.' 

While  demonstrating  theoretically  what  was  to  be  expected  from  the  2ud 
filial  generation,  the  writer  reports  the  further  course  of  these  experiments  : 
the  animals  resulting  from  the  ist  filial  generation  were  mated  with  each 
other  5  times,  and  produced  32  individuals  :  23  black  and  tan  and  9  fox 
colour.  This  result  proves  that  the  inheritance  of  the  black  and  tan  co- 
lour of  the  basset  and  the  spotted  colour  of  the  fox  terrier  follows  the  Men- 
delian  rule,  and  that  the  black  and  tan  is  alwa>-s  dominant,  while  the  spotted 
character  is  recessive.  Thus  the  ratio  of  the  5  matiiigs  (23:9)  agrees  with 
the  ratio  anticipated  by  theory  (24  :  8). 

Of  the  32  puppies  11  died,  and  the  remaining  21  grew  up  well.  Of 
21  fully  grown  dogs  there  were  16  with  basset  body  (one  of  them  very  short- 
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legged)  and  5  with  fox  terrier  body.  These  results  therefore  prove  that  in 
addition  to  the  basset-shaped  dogs  there  were  also  in  the  2nd  generation 
dogs  of  normal  stature  giving  practically  the  ratio  which  agrees  with  the 
theoretical    calculation    (15.75  :  5.25). 

On  examining  the  animals  resulting  from  the  ist  filial  generation  from 
the  dihybrid  point  of  view,  experiment  proves  that  the  different  charac- 
teristic features  underwent  combinations  which,  in  addition  to  the  parent 
tj^pes,  produced  2  new  biotj^pes  :  the  spotted  basset  and  the  black  and  tan 
fox  terrier.  The  appended  Table  shows  the  results  obtained  from  the 
matings. 

It  will  be  seen  from  the  Table  that,  of  21  dogs  of  the  2nd  filial  genera- 
tion, there  were  : 

13  black  and  tan  bassets  3   black  and  tan  fox  terriers 

4  spotted  bassets  2  spotted  fox  terriers 

In  conclusion,  the  Mendelian  ratios  have  for  the  most  part  been  sub- 
stantiated :  whether  the  results  be  considered  separately  or  taken  in  the 
aggregate,  it  is  found  that  the  resulting  ratios  are  very  close  to  those  calcu- 
lated by   theor5^ 

It  is  thought  that  on  the  basis  of  these  experiments  in  crossing,  dog 
breeders  may  build  up  a  theory  of  hereditary'  transmission  of  certain  cha- 
racters peculiar  to  different  breeds  of  dogs. 

884  -  Relation  between  the  Quantity  of  Milk  formed  and  that  obtained  in  Milking.  — 

ZwART  S.  G.,  in  Zeitschrift  iiir  Flcisch-  iind  Milchhygicnc,  26th  Year,  Xo.  15,  pp.  231-C34  ; 
Xo.  16,  pp.  246-250.  Berlin,  May  i  and  15,  iyi6. 

Agricultural  literature  contains  abundant  data  in  reference  to  milk 
and  the  milk-secreting  organs,  but  few  particulars  as  to  the  relation  between 
the  quantity  of  milk  formed  and  that  obtained  in  milking.  Some  expe- 
riments were  carried  out  in  connection  with  these  questions,  the  princi- 
pal results  of  which  are  set  out  in  the  present  work. 

According  to  Nuesch  the  secretion  of  milk  may  be  divided  into  2  phases  ; 
rest  period  and  milking.  The  rest  period  is  the  interval  between  two  milk- 
ings  ;  the  milking  represents  the  phase  during  which  secretion  is  promoted 
b}'  mechanical  and  physical  stimulation,  and  a  distinction  is  made  between 
preparation  and  execution  of  the  milking.  The  first  phase  depends  on 
the  chemical  factors  of  the  blood  which  form  the  milk,  while  the  second 
phase  depends  entirely-  on  nervous  influences. 

The  data  relating  to  the  quantity  of  milk  formed  during  the  period  of 
rest  diverge  greatly.  Some  contend  that  the  greater  portion  of  the  milk  is 
formed  during  the  rest  period,  while  others  maintain  that  it  is  chiefly  formed 
during  milking. 

As  a  result  of  these  exi)erinients  the  Attthor  is  unable  to  confirm  the 
first  opinion  as  being  correct.  The  arguments  put  forward  by  the  parti- 
sans of  the  second  theory,  according  to  which  the  quantity  of  milk  drawn 
from  the  udder  exceeds  the  latter  itself  in  volume,  are  also  controverted.  It 
was  possible  repeatedly  to  inject  into    the  udder  the  quantity  of  milk  pre- 
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viously   drawn    from  it.    In  some   cases    it  was    even   possible  to   inject 
twice  the  quantity  of  milk  previously  drawn  from  1he  udder. 

It  was  also  sought  to  determine  by  exact  measurements  the  quantity 
of  milk  formed  in  the  udder.  Before  milking,  i.  e.  at  the  end  of  the  rest 
period,  the  udder  contains  a  quantity  of  milk  made  of  up  two  parts,  a  and  h. 
The  part  a  represent^:  the  quantity  of  milk  present  in  the  largest  galacto- 
phorous  ducts  of  the  udder  (i)  and  which  can  be  extracted  by  means  of  a 
milking  tube,  while  the  part  /;  is  the  quantity  of  milk  contained  in  the  finer 
ducts  and  influenced  by  still  other  factors  (capillarity  etc) .  Part  a  is  obtained 
by  putting  the  milking  tube  into  the  channel  in  the  teat.  Part  h  is  extracted 
by  the  Author  in  the  following  way  :  first  the  milk  contained  in  the  main 
ducts  is  removed,  then  the  cow  is  killed,  and  when  the  blood  has  been  entirely 
withdrawn,  the  teat  is  removed :  it  is  put  into  a  tureen,  cut  into  pieces 
and  then  gently  pressed.  For  this  purpose  cows  yielding  from  6  to  12  litres 
per  day  were  used.  The  quantity  of  milk  obtained  from  the  small  galacto- 
phorous  ducts  varied  from  250  to  700  cc.  ;  it  averaged  500  cc. 

The  experiments  showed  that  the  milking  tube  gave  a  quantity  of 
milk  almost  equal  to  that  obtained  by  remilking  the  cows  after  this  opera- 
tion. The  quantity  of  milk  formed  during  the  rest  period  is  equal  to  that 
found  in  the  main  ducts  plus  the  contents  of  the  small  ducts  he\ore  the  pre- 
paration for  milking.  This  latter  quantity,  as  said  above,  averages  500  cc. 
From  this  however  there  must  be  deducted  the  quantity  of  the  milk  remain- 
ing in  the  udder  from  the  last  milking  but  one  :  it  is  always  less  than  500 
cc.  The  quantity  of  milk  formed  during  the  milking  equals  the  milk  obtained 
by  milking  after  removing  the  milking  tube  plus  the  milk  left  in  the  small 
ducts  ajter  milking  (less  than  500  cc).  Although  the  ratio  between  these 
two  quantities  of  milk  varies  according  to  the  individual  and  the  excita- 
bility of  the  mammary  glands,  it  may  be  said  that  the  quantities  formed  dur- 
ing the  period  of  rest  and  even  during  milking  are  equal  in  normal  cows  in 
good  condition  of  lactation. 

This  rule  is  not  confirmed  when  the  second  phase  has  been  produced 
by  stimulations  other  than  those  of  the  milker's  hand.  In  those  cases  a 
larger  quantity  is  obtained  from  the  small  ducts.  This  fact  suggests  that 
this  stimulation,  which  leads  to  a  downward  movement  of  the  milk,  is  not 
sufficient  in  the  second  phase  to  get  out  all  the  milk  which  the  udder  is 
capable  of  holding.  In  order  to  secure  the  whole  of  the  milk  the  teat  must 
be  constantly  stinndated. 

This  fact  is  of  innnense  importance  in  connection  with  the  use  of 
milking  machines.  With  mechanical  milking,  the  mechanical  stimulation 
is  still  greater  than  with  hand  milking,  but  even  then  milk  always  remains 
behind  in  the  small  ducts.  This  stagnation  of  the  milk  is  injurious  and 
hinders  the  formation  of  the  fluid. 

In  the  following  chapter  particulars  are  given  of  observations  on  fatten- 

(i)  The  Author  iiicans  by  "largest  galactophorous  (hicts  "  those  ducts  the  contents  of 
'A'hich  are  influenced  by  the  same  forces  as  the  milk  in  the  ducts  connnunicating  directly  with 
the  main  duct.  (Erf.). 


CATTI^E  1 141 

ed  cows  and  cow  yielding  an  abnormal  milk.  It  was  found  that  the  average 
quantity  of  milk  obtainable  from  the  udder  by  milking,  after  removal  of 
the  milk  contained  in  the  main  ducts  was  not  equal  to  that  previously  ob- 
tained with  the  milking  tube  ;  the  milk  which  had  formed  during  milking 
represented  50  %  at  most  of  that  obtained  beforehand  with  the  tube.  From 
the  low  pressure  of  the  milk  in  the  udder  observed  after  preparing  to  milk 
a  cow  which  was  developing  mastitis,  and  from  the  observations  of  veteri- 
nary surgeons  to  the  effect  that  some  diseases  of  the  udder  are  manifested 
by  a  reduction  of  the  yield  of  good  milk  several  days  beforehand,  the  con- 
clusion is  drawn  that  somewhat  abnormal  glands  are  quite  well  able  to  form 
the  milk  of  the  first  phase,  but  are  inadequate  to  produce  the  milk  of  the  se- 
cond phase  with  sufficient  rapidity.  If  the  milk  does  not  go  down,  or  if 
it  takes  some  time  to  descend,  or  if  it  descends  in  a  smaller  quantity  than 
usual,  it  may  be  concluded  that  the  cow  is  contracting  mastitis,  unless  the 
reduction  of  the  milk  yield  is  due  to  nervous  influences. 

To  illustrate  the  mode  of  formation  of  milk,  the  Author  represented 
by  curves  the  quantities  of  milk  obtained  by  fractional  milking  of  several 
cows.  He  was  thus  able  to  show  that  towards  the  end  of  milking  more  milk 
is  drawn  than  is  formed,  so  that  after  some  time  it  is  not  possible  to  draw 
any  more  milk  from  the  udder  ;  the  cow  is  then  completely  milked. 

Experiments  were  also  conducted  with  a  view  to  determining  the  quanti- 
iy  of  milk  contained  in  the  main  duct  and  in  the  teat  canal.  In  this 
case  also  the  data  contained  in  the  literature  of  the  subject  diverg- 
ed. It  was  formerly  generally  believed  that  the  main  duct  alwa^-s  contains 
a  large  quantity  of  milk,  but  latterly  the  statement  sometimes  appears  that 
the  main  duct  and  canal  of  the  teat  do  not  contain  milk  during  the  period 
of  rest.  The  writer  was  able  to  ascertain,  in  the  case  of  about  100  cows, 
that  all  normal  teats  contained  milk  in  their  duct,  and  that  the  most  swol- 
len teats  contained  the  smallest  quantity  of  milk. 

The  fact  that  during  the  period  of  rest  the  milk  does  not  pass  out  of 
the  teat  is  due  to  the  veins  which  swell  and  shut  off  the  exit.  Therefore 
milking  is  only  possible  when  the  blood  has  been  expelled  from  the  veins 
by  specific  excitation. 

The  teat  canal  never  contains  milk  during  the  period  of  rest. 

S85  -  Effect  of  Water  in  the  Ration  on  the  Composition  of  Milk.  —  Turner  \v.  e., 

ShawR.H.,  Norton  R.  1'.,  and  Wright   P.   A.  —   Jmirnul  ui   Ai,iicullur(il   Rcscarcli, 
Vol.  VI,  No.  4,  pp.  167-178.  Washington,  D.  C,  April  21,   1916. 

Experiments  conducted  at  Brownsville,  Tex.,  by  the  Dairy  Division 
of  the  Bureau  of  Animal  Industry,  U.  S.  Department  of  Agriculture  indi- 
cate that  the  feeding  of  prickly-pear  (Opuntia  spp.)  lowers  the  percentages 
of  fat  in  milk.  In  comparison  with  other  feeds,  prickly-pear  contains  a 
large  amount  of  water  and  mineral  matter.  It  was  thought  by  the  writers 
that  one  or  both  of  these  constituents  might  be  responsible  for  the  re- 
duction in  fat  percentage ;  consequently  experiments  were  conducted  to 
determine  the  influence  of  the  water ;  work  on  the  mineral  matter  is 
in  progress.  The  literature  dealing  with  the  effects  of  watery  feeds  or 
water  in  the  ration  upon  the  quantity  of  milk  produced  is  reported  to  con- 
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tain  much  contradictory  evidence.  The  difficulty  of  eliminating  all  factors 
except  the  watery  character  of  the  ration  is  believed  to  be  largely  re- 
sponsible for  the  conflicting  nature  of  the  statements. 

The  experimental  work  to  determine  the  effect  of  water  upon  the  com- 
position of  milk  was  conducted  at  the  Dairs'  Division  farm,  Beltsville,  Md., 
and  included  three  different  lactation  periods.  The  four  following  methods 
for  supplying  rations  of  widely  different  water  content  were  tried :  a)  a 
full  allowance  of  drinking  water  as  compared  with  a  limited  supply,  the  ra- 
tion being  alike  in  both  cases  ;  b)  a  heavy  ration  of  turnips  as  compared  with 
one  of  dry  forage ;  c)  wet  beet  pulp  as  compared  with  dr>'  beet  pulp ;  d) 
green  crimson  clover  {Trifolium  incarnatitm  L.)  as  compared  with  the  cured 
hay.  Eight  cows  were  used  in  the  experiments  conducted  by  the  first  me- 
thod, four  in  the  second,  two  in  the  third,  and  foiir  in  the  fourth. 

In  every  case  except  when  the  crimson  clover  was  fed  the  amount  of 
water  drunk  by  the  different  animals  as  well  as  the  difference  in  the  water 
content  of  the  forages  under  comparison,  was  determined. 

With  all  except  one  cow  in  the  wet  versus  dry  beet -pulp  group,  the 
amount  of  water  in  the  dry  ration  did  not  exceed  75  per  cent,  of  that  sup- 
plied b}^  the  wet  ration,  and  with  some  cows  that  were  given  a  limited  al- 
lowance of  water  the  dry  ration  contained  less  than  60  per  cent,  of  the  wa- 
ter content  of  the  full-allowance  ration.  One  cow  in  the  wet  versus  dry 
beet-pulp  group  received,  when  the  dry  ration  was  fed,  88  per  cent,  of  the 
water  content  of  the  wet  ration. 

In  the  green  versus  cured  crimson-clover  group,  the  former  contained 
71.23  per  cent,  water  and  the  latter  8.33  per  cent.  The  daily  ration  of  green 
clover  varied  from  40  to  50  pounds  per  head,  and  of  the  cured  hay  from  16 
to  22  pounds  per  head. 

Certain  individual  cows  at  times  produced  milk  having  an  abnormal 
fat  content.  This  eff'ect  was  apparently  independent  of  the  ration,  as  it 
occurred  not  only  with  the  high  water-content  ration  but  with  the  dry  as 
well.  A  stud}^  of  the  data  obtained  in  the  four  series  shows  that  the  wa- 
tery character  of  the  ration  has  no  effect  upon  the  fat  content  of  the  milk. 
There  was  even  less  variation  in  the  other  milk  constituents  than  in  the  fat. 
This  indicates  that  rations  of  varying  water  content  have  no  effect  upon 
the    composition    of    milk. 

13  references  bearing  on  the  subject  are  quoted. 

886  -  The  Value  of  Maize  Silage,  Fed  in  Big  Rations,  in  the  Feeding  Economy    of 

Cattle.  —  Allison  II.  O.,  in  The  Breeder's  Gazette,  \o\.  1,XIX,  p.  1068.  Chicago,  May  18, 

1 1)  I  () . 

The  agricultural  test  farm  of  Colombia  (University  of  JNIissouri)  re- 
cently sold  on  the  Chicago  market  5  lots  each  comprising  6  head  of  butcher's 
cattle  fattened  with  different  quantities  of  concentrates  (maize,  linseed 
and  cotton  seed  cakes),  ensilaged  maize  forage,  and  lucerne  hay  ad  lib. 

The  following  results  bring  out  clearly  the  value  of  ensilaged  maize 
in  the  feeding  economy  of  fattening  oxen,  according  to  the  prices  per  bu- 
shel quoted  on  the  market  for  the  foods  used :  maize,  70  cents ;  maize  sil- 
age, %  4.50 ;  cotton  seed  meal,  %  37  ;  linseed  oil  meal  §  37 ;  lucerne  hay  §  14 
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per  ton.  The  maize  silage  came  from  a  crop  which  would  probably  have 
yielded  about  60  bushels  of  grain  per  acre  and  in  which  the  growth  of  straw 
was  considerable. 

The  cattle  were  choice  Herefords,  bought  in  the  market  of  Kansas 
City  in  such  a  way  as  to  ensure  the  greatest  possible  uniformity,  and  cost 
$  7.64  per  cwt.  delivered  at  the  farm.  After  fattening  in  winter  for  a  pe- 
riod of  133  days,  they  showed  the  following  increase  of  weight  : 

Lot  I  I^ot  II  Lot  III  Lot  IV  Lot  V 

Average  initial  weight  per 

head,  lbs 

Average  final  weight  per 

head,  lbs 

Average  increase  per  day 

per  head,  lbs     .    .    . 

consuming  per  dav  per  head  the  following  average  quantities  of  food  (in 
lbs)  : 


92.=) 

923 

938 

.        926 

912 

286.94 

1249.44 

1190-77 

1 2  13.0  s 

1206. 66 

2.721 

2.454 

1.968 

2.383 

2.140 

Maize 

Cotton  seed  meal     .    . 
lyinseed  oil  meal  .     .    . 
Maize  silage  (ad  lib)  . 
I^uceme  hiiy  (ad  lib)  . 


Lot  I 

Lot  XI 

Lot  III 

Lot  IV 

Lot  V 

15.597 

15.242 

— 

— 

15.274 

2.600 

— 

5.055 

— 

— 

— 

2.540 

— 

5.055 

— 

17.468 

16.466 

36.222 

37.620 

16.263 

3.687 

2.267 

3.0c  I 

4.027 

3.897 

The  economic  result  of  fattening,  according  to  the  market  prices  of 
the  above  foods,  was  as  follows  : 


ot  I 

Lot  II 

Lot  III 

Lot  IV 

Lot  V 

$ 

S 

$ 

$ 

$ 

0.42 

10.58 

10.15 

8.57 

10.88 

9.60 

9-75 

9.65 

9.65 

9-75 

Cost  of  increased  weight, 

per  100  lbs 

Selling  price  in  Chicago 
Average    net    profit,    per 

head 6.77  q.32  Q.87  14.56  10.53 

The  highest  profit  coincides  with  the  minimum  use  of  concentrates  and 
a  maximum  consumption  of  ensilaged  maize  and  lucerne  hay,  while  the 
maximum  daily  increase  coincides  with  a  minimum  of  ])rofit  due  to  a  large 
consumption   of   concentrates. 

887  -  Scale  of  Points  adopted  by  the  "  American  Jersey  Cattle  Club"  —  Missouri  state 

Board  of  A'^riciilture  Monthly  Bullciin,  \'ol.  XIII,  Xo.  ii,  i)p.  56-57  :  Colimibia  Mo.  Novem- 
ber 1015. 

The  following  scale  of  points  has  been  adopted  by  the  American 
Jersey  Cattle  Club  for  scoring  for  Jersey  Bulls  and  Cows  : 
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Score  of  Jersey  Bull. 

Points 
Head,  lo  :  — 

A  —  Broad,  medium  length  ;  face  dished  ;  narrow  between  horns  ;  horns  medium 

in  size  and  incurving 5 

B  —  Muzzle  broad,  nostrils  open,  eyes  full  and  bold  ;  whole  appearance  vigorous 

and  masculine  without  any  indecision 5 

Neck,  7  : 

Medium  length,  with  full  crest  at  maturity  ;  clean  at  throat 7 

Body,  57. 

A — :  Shoulders  full  and  strong,  good  distance  through  from  point  to  point,  with 
well-defined    withers  ;   chest   deep  and  full   between  and   just   behind   the 

forelegs i5 

B  —  Barrel  long,  of  good  depth  and  breadth,  with  strong  rounded,  well-spnmg  ribs         1 5 

C  — •  Back  straight  and  strong 5 

D  —  Rump  of  good  length  and  proportion  to  size  of  body,  and  level  from  hip  bones 

to    rump    bones 7 

E  —  I^oins  broad  and  strong,  hip  rounded,  &nd  of  medirun  width  compared  ^vith 

female " 

F  —  Thighs  rather  fiat,  well  cut  behind  high  arched  flank 3 

G  —  lyCgs  proportionate  to  size  and  of  fine  quality,  well  apart,  with  good  feet  and 

not  to  weave  or  cross  in  walking 5 

Rudimentary  Teats,  2  : 

Well  placed 2 

Hide,  2  : 

lyOose  and  mellow 2 

Tail  2  : 

Thin,  long,  reaching  the  hock,  with  good  switch,  not  coarse  or  high  at  setting-on  2 

Size,  5  : 

Mature  bulls,  1200  to  1500  pounds 5 

General  Appearance,  15  : 

Thoroughly  mascuhne  in  character,  with  a  harmonious  blending  of  the  parts  to  each 
other  ;  thoroughly  robust,  and  such  an  animal  as  in  a  herd  of  wild  cattle  would 
likely  become  master  of  the  herd  bj'  the  law  of  natural  selection  and  survival 

of    the  fittest • i5 

100 

Score  ol  Jersey  Cow. 
Head,  7 : 

A  —  Medium  size,  lean  ;  face  dished  ;  broad  between  eyes  ;  horns  medimn  size,  in- 
curving         3 

B  —  Eyes  full  and  placid  ;  ears  medium  size,  fine  carried  alert  ;  muzzle  broad,  with 

wide  open  nostrils  and  muscular  lips  ;  jaw  strong 4 

Neck,  4  : 

Thin,  rather  long,  with  clean  throat,  neatly  joined  to  head  and  shoulders     ....  4 

Body,  37  : 

A  —  Shoulders  light,  good  distance  through  from  point  to  point,   but    thin    at 

withers  ;  chest  deep  and  full  betw'een  and  just  back  of  forelegs 5 

B  —  Ribs  amply  sprung  and  wide  apart,  giving  wedge  shape,  with  deep,  large  ab- 
domen, firmly  held  up,  with  strong  muscular  development 10 

C  —  Back  straight  and  strong  with  prominent  spinal  processes  ;  loins  broad  and 

strong     5 

D  —  Rump  long  to  tail-setting,  and  level  from  hip  bones  to  rump  bones     ....  6 

E — •Hip-bones  high  and  wide  apart 3 

F  —  Thighs  flat  and  wide  apart  giving  ample  room  for  udder 3 

G  —  I^egs  proportionate  to  size  and  of  fine  quality,  well  apart,  with  good  feet  and 

not  to  w-eave  or  cross  in  walking 2 

H  —    Hide  loose  and  mellow 2 

I  —   Tail  thin,  long  with  good  switch  not  coarse  at  setting-on i 
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Mammary  Development. 

Udder,  26  : 

A  —  Large  size,  flexible  and  not  fleshy 6 

B  —  Broad,  level  or  spherical,  not  deeply  cut  between  teats 4 

C  —  Fore  iidder  full  and  well  rounded,  rvuining  well  forward  at  front  teats  ....  10 

D  —  Rear  udder  well  rovmded  and  well  out  and  up  behind 6 

Teat^,  8  : 

Of  good  and  uniform  length  and  size,  regularly  an§  squarely  placed 8 

Milk-Veins,   4  : 

Large,  long,  tortuous  and  elastic,  entering  large  and  numerous  orifices 4 

Size,  4  : 

INIature  cows  800  to  i  000  poimds 4 

General  Appearance,  10  ; 

A  symmetrical  balancing  of  all  the  parts,  and  a  proportion  of  parts  to  each  other  de- 
pending on  size  of  animal,  with  the  general  appearance  of  a  high-class  animal, 
with  capacity  for  food  and  productiveness  at  pail 10 


888  -  Progress  of  Guernsey  Cattle  in  the  United  States  according  to  Particulars  of  the 
"  American  Guernsey  Cattle  Club".  —  cadwell  \v.  h.,  in  Hoard's  Dairyman,  voi.  li, 

No.  18,  p.  742.  Fort  Atkinson,  Wise,  May  26,  1916. 

On  examining  the  work  carried  out  during  the  last  working  year  of 
the  American  Guernsey  Cattle  Club,  ended  29th  April  1916,  one  fully  re- 
aUses  the  progress  accompUshed  in  the  development  of  this  dairy  breed  in 
the  United  States,  and  above  all  the  continuous  increase  in  the  average  pro- 
duction as  it  appears  from  the  "  Advanced  Register  " . 

The  register  of  bulls  contains  37  862  head,  and  that  of  cows  63  954 
head,   making  a  total  of   loi  816. 

Five  years  ago  there  were  only  44  286  animals  registered,  which  shows 
that  during  the  last  five-year  period,  the  Herd  Register  exhibited  an  in- 
crease of  130  %.  As  the  importation  of  thoroughbred  Guernseys  since  1840, 
according  to  the  best  sources  of  information,  was  only  466  bulls  and  7  121 
cows,  it  follows  that  the  importations  were  only  7.5  %  of  the  number  of 
these  animals  at  present  alive  ;  this  proves  how  prolific  the  breed  is  in  the 
United  States. 

There  were  issued  4  198  certificates  of  registration  of  Guernsey  cows  in 
the  Advanced  Register  ;  949  of  these  cows  were  registered  during  the  last 
working  year  which  makes  an  increase  of  90  %  as  compared  with  the  pre- 
ceding year. 

The  average  production  of  4  719  records  tested  is  at  present  8805.91 
lbs.  of  milk  and  439.15  lbs.  of  fat.  During  the  last  year  this  average  rose 
by  132.18  lbs.  for  milk  and  5.24  lbs.  for  fat. 

There  are  at  present  under  test  i  173  cows,  belonging  to  270  breeders 
in  28  States  ;  70  %  of  these  breeders,  or  190,  have  854  of  these  cows  (72  %) 
under  the  2  days'  test.  There  are  also  18  superior  State  Schools  of  Agricul- 
ture which  keep  Advanced  Registers  for  their  own  dairy  herds. 


1 1 46  PIGS 

10  Guernsey  cows  entered  in  the  Advanced  Register  have  a  four-years 
average  of  11915.7  lbs.  of  milk  and  630.93  lbs.  of  fat. 

The  Club  numbers  530  members,  of  whom  64  joined  last  year. 

Its  capital  is  about  $  216  251  63  and  its  expenditure  last  year  $  83  272  07. 

889  -  Pig  Breeding  and  Intensive  Maize  and  Soya  Pasturage,  in  the  United  States.  — 

Beavers  J.  C.  (Purdue  University),  in  The  Breeder's    Gazette,    Vol.    I,XIX,  No.  22,  pp. 
1160-1161.   Chicago,  June  i,  igi6. 

The  importance  of  combining  soya  with  maize  in  connection  with  pig 
breeding  is  clearly  brought  out  by  the  facts  collected  by  this  writer  and  due 
partly  to  actual  practical  work  and  partly  to  the  breeding  tests  carried  out 
for  Purdue  University. 

From  the  food  trials  it  has  been  found  that  8.8  lbs.  of  maize  plus  2.2 
lbs.  of  soya  are  equivalent,  for  pig  fattening,  to  15.2  lbs.  of  maize  alone.  By 
combining  soya  with  maize,  an  intensive  pasturage  for  pigs  is  obtained,  by 
which  the  maximum  of  unit  yields  may  be  secured.  The  following  are,  in 
brief,  the  increases  of  weight  obtained  per  acre  during  the  experiments  and 
those  yielded  in  practice,  together  with  the  rules  for  combining  the  two  feeds: 

Carroll  Co.  {Indiana).  —  A  plot  of  5  i/4  acres  put  down  to  maize  com- 
bined with  soya  was  reserved  for  pasturing  99  pigs  averaging  108  lbs. 
weight  each,  for  a  period  of  27  days  and  gave  a  total  increase  of  live 
weight  of  5  288  lbs.  or  2  lbs.  each  per  day.  The  presumable  crop  of  maize 
would  have  been  about  70  to  75  bushels  per  acre,  and  that  of  soya  12  to  14 
bushels. 

Clarke  Co.  —  A  plot  of  2-3  acre  in  15  days  produced  an  increase  in  weight 
of  1210  lbs.,  or  526  lbs.  per  acre,  in  34  pigs,  plus  a  further  increase  of  74 
lbs.  obtained  with  some  sows  by  utilising  the  pasturage  residues.  In  all  a 
live  weight  increase  of  600  pounds  per  acre  resulted.  The  anticipated  crop 
would  have  been  about  45  bushels  per  acre. 

In  the  trials  of  combining  soya  with  maize  the  average  yield  obtained 
was  as  much  as  61  bushels  total  grain  per  acre,  and  the  yield  of  maize  was  al- 
most always  higher  on  the  parts  where  it  was  combined  with  soya  than  on 
those  where  it  was  not.  In  two  cases,  with  non-inoculated  soya  seeds,  there 
was  a  yield  markedly  unfavourable  to  the  combination,  owing  to  the  fact 
that  the  soya,  being  almost  completely  devoid  of  root  nodules,  deprived  the 
maize  of  a  good  proportion  of  the  soil  nitrogen. 

For  ensilage  the  combination  of  soya  with  maize  is  also  preferable  to 
maize  alone.  The  many  trials  carried  out  yielded,  on  the  average,  an  in- 
crease of  2521  lbs.  silage  per  acre  over  the  yield  of  maize  grown  alone  ;  in 
wet  years,  an  average  increase  of  3600  lbs.  per  acre  in  favour  of  the  combina- 
tion. Moreover,  the  resulting  forage  is  richer  in  protein  substances  than 
maize  forage  alone. 

Putting  pigs  out  to  pasture  forms  in  turn  the  best  mode  of  turning 
the  crop  to  account  and  many  experiments,  borne  out  by  practice,  have 
proved  that  the  successive  growing  for  several  years  of  maize  together  with 
soya  on  the  same  plot,  with  the  object  of  feeding  the  standing  crop  to  pigs, 
does  not  noticeably  reduce  the  fertility  of  the  soil,  because,  in  addition  to 
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the  manuring,  a  large  quantity  of  organic  substance  is  left  on  the  soil,  which 
is  incorporated  in  the  latter  by  ploughing  and  promotes  fertility. 

The  combination  of  soya  with  maize  demands  the  choice  of  va- 
rieties of  soya  which  mature  at  the  same  time  as  maize,  principalh^  in  those 
cases  where,  to  reduce  expenses,  sowing  is  done  simultaneousl^^  In  the 
United  States,  in  the  maize  zone,  between  the  38th  and  the  41st  degree  of 
latitude,  the  Hollybrook  variety  possesses  this  quality. 

Three  methods  of  sowing  soya  are  at  present  in  use  :  i)  some  farmers 
provide  the  maize  sower  with  special  boxes  for  soya,  in  order  to  sow  them 
together  ;  2)  others  mix  the  soya  with  dry  sifted  soil,  and  distribute  the 
seed  with  the  manure  spreader  of  the  maize  sower  ;  they  usualh^  put  down 
12  lbs.  per  acre  of  soya  seed  and  65  lbs.  of  soil  when  the  manure  spreader 
is  adjusted  to  75  lbs.  per  acre;  3)  others  sow  the  soya  separately  after  maize, 
going  over  the  furrow  twice,  but  this  method  is  more  expensive.  The  quan- 
tity of  12  lbs.  per  acre  represents  approximately  3  or  to  4  soj'beans  to 
each  row. 

890  -  On  the  Value  of  Lime  in  Relation  to  Silkworm  Nutrition.  —  hat.\no  iwarichi.,  in       sericulture 

Bulletin  dc  r Association  scricole  du  Japan,  Year  II,  Xo.  4,  pp.  1-4.  Tokio,  March  i,    1916. 

For  his  experiments,  the  writer  used  silkworms  of  the  Koishimaru 
race  having  but  one  generation  a  year.  He  reared  them  on  the  ordinary 
method  up  to  the  end  of  the  4th  moult.  At  the  time  of  the  5th  moult  he  formed 
4  groups  of  500  worms  each,  which  he  fed  with  leaves  treated  :  i)  with  a 
solution  of  calcium  bicarbonate  ;  2)  with  a  solution  of  calcium  chloride  ; 
3)  with  a  solvition  of  calcium  acetate;  the  4th  group  was  fed  with  untreated 
leaves  (control).  All  the  solutions  were  of  5  %  strength.  The  solution  was 
spread  on  the  leaves  in  a  very  fine  spray,  to  the  amount  of  4  centilitres 
per  100  momme  (375  gr.)  of  leaves.  When  dried  the  leaves  were  given  to  the 
worms. 

On  the  whole,  the  worms  fed  on  leaves  treated  with  lime  salts  grew  much 
more  than  those  of  the  control  group,  as  is  shown  by  the  following  weights 
(in  grams)  : 

100  100  100  100  100 

Groups  adult  live  silk  chrysa-  cast 
worms                   cocoons                  cocoons                      lids                     skins 

ist 211.35  gr.  166.53  gr.  23.25  gr.  142.42  gr.  0.8;  gr. 

2nd 217.90  167.23  23.89  142.44  0.88 

3rd 217.94  ,     169. II  23.47  144.76  0.88 

4th  (control)       .    .    .  196.81  157-34  22.18  134-3^  0.79 

The  weight  of  the  dried  bodies  of  100  mature  worms,  with  the  intestine 
entirely  emptied,  in  the  case  of  the  groups  fed  with  lime  salts  exceeded  by 
4  to  S  grams  that  of  the  dried  matter  of  the  control  group.  The  weight  of  the 
dried  matter  of  100  live  cocoons  exceeded  that  of  the  control  group  by  3 
to  4  gr.,  made  up  as  follows  : 

Silk  cocoons i   to  1.5  gr. 

Chrysalids 2   to  2.5 

Cast  skins 0.07 
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The  percentage  of  dry  matter  was  also  8  to  15%  higher  than  that  of 
the  control  group  in  the  mature  worms,  and  5  to  7  %  in  the  dry  cocoons 
and  the  silk  cocoons. 

The  weight  of  calcium  contained  in  the  groups  under  experiment  exceed- 
ed that  of  the  control  group  in  all  cases,  both  in  the  mature  worms  and 
in  the  silk  cocoons  ;  in  the  larvae  the  excess  was  25.14  %  in  the  calcium 
acetate  group,  while  it  was  lower  than  this,  namely  3.07  and  11.93  %  re- 
spectively, in  the  calcium  bicarbonate  and  chloride  groups. 

The  investigations  will  be  continued  in  order  to  ascertain  which  lime 
salt  is  most  favourable  to  the  growth  of  the  worms  and  in  what  degree  of 
concentration. 

It  is  finally  pointed  out  that  according  to  an  analysis  bj-  Xagaka 
MuNEYOSHi  the  ash  of  the  ripe  Japanese  mulberr)^  leaf  contains  : 

Phosphoric  acid 12.02  °b  Sulphuric  acid 4.65  % 

Potash 31.47  Chlorine 0.06 

Soda 3.16  Silicic  acid 1.43 

I<ime 3315  O.Kide  of  iron 1.59 

Magnesia 12.48 

Ivime  is  therefore  present  in  a  proportion  almost  three  times  that  of 
magnesia  ;  this  excludes  the  possibility  of  its  beneficent  action  on  the  lar- 
vae being  due  to  an  antagonism  to  the  action  of  magnesia,  similar  to  that 
observed  in  plants. 

891  -  Study  of  Sericulture  in  Madagascar.  —  in  Bullet  in  economiquc  de  la  colonie  de  Mada- 
i^ascar  et  dcpcndances.  Year  15,  No.  i,  pp.  1-17,  Tananarivo,  ist  Half  Year  1915. 

Before  the  French  occupation,  the  silk  used  bj'  the  natives  was  obtained 
exclusively  from  Borocera  madagascariensis,  occurring  very  widely  in 
the  central  and  western  parts  of  the  island  and  on  a  considerable  number  of 
plants.  It  sometimes  becomes  a  positive  pest  in  the  mimosa  plantations. 
It  is  still  regularly  reared  on  the  "  tapia  "  {Upaca  clusiacea)  which  exist 
in  more  or  less  dense  forests  on  the  lateritic  hills.  The  "  tsitoavina  " 
{Dodonea  madagascariensis)  and  the  "  ambrevade  "  {Cajanus  indicus) 
are  also  reared.  In  the  regions  of  Majunga  and  Maintirano,  Borocera  lives 
wild  in  the  Rhizophora  forests  of  the  coast  and  the  natives  gather  cocoons 
at  certain  periods  of  the  year. 

There  are  other  wild  native  larvae  belonging  to  certain  silk-bearing 
species  of  Bomhyx  ;  namely  B.  Radama  and  B.  Diego.  They  are  found  in 
almost  all  the  forests  of  the  eastern  slope  and  the  North.  The  cater- 
pillars have  the  peculiar  feature  that  they  enclose  their  cocoon  in  a  large 
envelope  which  they  weave  in  common  and  which  is  sometimes  I  metre  in 
length.  Since  the  French  occupation,  especialh'  since  1900,  the  silk  indus- 
try" in  the  island  has  been  based  on  the  rearing  of  Bomhyx  mori. 

After  dealing  with  the  cultivation  of  the  mulberry  tree  i)  and  the  tech- 
nical conditions  of  silkworm  breeding  2),  some  information  is  given  on  the 

(i)  vSee  B.  March  1913,  No.  267. 

(2)  See  B.  June  1914,  No.  555.  (Ed.) 
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production  of  silkworm  eggs,  cocoons  and  silk,  and  finally  an  account  of 
government  encouragement  afforded  to  sericulture  and  the  future  in  pro- 
spect for  this   industry  in  the  island. 

The  Nanisana  station  annually  prepares  from  300  to  350  thousand  lay- 
ings of  moths,  which  are  distributed  free  to  European  and  native  rearers. 

In  the  Centre  of  Madagascar  the  cocoon  has  retained  the  classical  form 
of  the  good  French  cocoon.  As  regards  their  size  above  all  and  the  quality 
of  the  threads,  the  Madagascar  cocoons  are  comparable,  according  to  com- 
petent authorities,  with  the  cocoons  of  the  Cevennes.  The  experiments 
carried  out  at  the  Public  Silk  Conditioning  Establishment  in  Ivyons  and  by 
several  spinners  in  the  South  of  France  and  the  North  of  Italy  plainly  show 
that  the  silkworm  races  of  Madagascar  when  subject  to  continuous  and 
methodical  selection  can  furnish  cocoons  at  least  as  rich  in  silk  as  those  of 
the  European  breeds. 

The  raw  silk  is  comparable  in  all  points  with  the  good  raw  silk  of  Pied- 
mont and  the  Cevennes. 

The  local  government,  in  addition  to  free  distribution  of  the  eggs 
produced  by  the  station  of  Nanisana,  has  distributed  more  than  200  000 
rooted  mulberry  plants.  The  "  cultivation  agents  "  attached  to  the  public 
departments  demonstrate  to  those  concerned  the  conditions  of  silkworm 
rearing.  Finally,  premiums  are  distributed  for  cocoons  at  the  rate  of  3^. 
2d.  and  i  ^/a  d.   per  kg.  (2.2  lbs.)  according  to  quality. 

With  regard  to  spinning,  the  decree  of  the  21st  July  1910  allows  an 
annual  premium  for  a  period  of  10  years  from  the  ist  January  1911,  of 
400  francs  per  degummer  working  with  more  than  3  ends  ;  another  pre- 
mium of  400  francs  is  granted  for  additional  degummers  at  the  rate  of  one 
additional  degummer  to  every  three  working  with  more  than  3  and  less  than  9 
ends,  and  at  the  rate  of  one  accessory  degummer  per  two  degummers  work- 
ing with  more  than  five  ends. 

892  -  Researches  on  the  Digestibility  of  Different    Foods    used  for   Rearing  Young 

Fish.  —  M'OHLGEMUTH    RICHARD,    ill    All'^t'tncine    Fischcrci-Zcitiin'^,    Year  1913,   No.  18, 
pp.   271-275.   Munich,    1915. 

At  the  Bavarian  fish-breeding  Station  of  Wielenbach,  the  Author 
carried  out  feeding  experiments  in  order  to  determine  the  digestibility  of 
different  foods  for  fry.  For  this  purpose  he  employed  rainbow  trout  fry 
8  weeks  old  and  of  normal  development.  In  order  to  produce  like  conditions 
the  food  under  study  was  always  given  in  the  morning,  12  to  14  hours  after 
the  last  meal,  so  that  the  fry,  under  the  stimulus  of  hunger,  regularly  ate 
their  ration.  The  natural  food  was  generally  eaten  withtin  a  few  minutes  ; 
the  ration  was  always  abundant,  and  the  part  uneaten  was  afterwards  re- 
moved. After  half  an  hour  at  least  the  fish  were  taken  out  and  studied  from 
the  point  of  view  of  food  digestion.  The  term  «  digestion  completed  » 
means  that  the  stomach  is  left  quite  empty  or  contains  only  indigestible 
remains.     Each  time  at  least  10  fish  together  were  taken. 

The  following  were  the  foods  studied  ; 

i)  Spleen  :  It  was  carefully  freed  from  skin,  then  forced  through  a 
filter  to  remove  all  the  tougher  portions.     Before  giving  it  to    the  fry  it 
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was  cut  up  into  small  pieces.  Two  hours  afterwards  the  fish  showed  a  well 
filled  stomach,  but  no  signs  of  digestion  as  yet  :  4  hours  afterwards,  signs  of 
digestion  were  evident  ;  5  hours  afterwards  the  contents  of  the  stomach  were 
less  in  quantitj-  ;  6  hours  afterwards  2  fish  had  their  stomachs  empty,  and  7 
hours  afterwards  digestion  was  completed  in  all  the  fish.  The  conclusion 
drawn  is  that  the  spleen  is  digested  6  to  7  hours  after  feeding. 

2)  Liver  :  Same  preparation  as  for  the  spleen.  Its  digestibility  is 
very  different.  Some  fish  were  found  with  their  stomachs  empty  as  little 
as  6  hours  afterwards,  while  in  others  digestion  was  only  completed  8  hours 
afterwards.  Generally  it  may  be  said  that  digestion  is  terminated  within 
7  to  8  hours. 

3)  Fish  lesh  :  The  flesh  of  freshwater  fish  was  given  either  separately 
or  together  with  spleen,  liver  and  shrimps  to  older  fry.  The  fish  used 
f(;r  preparing  the  food  were  put  into  hot  water  and  left  there  from  i  to  5 
minutes  according  to  size  ;  thej^  were  then  pressed  in  moulds  after  removing 
the  .skin  and  bone  from  the  biggest. 

Three  hours  after  the  meal,  the  stomach  of  the  fr}-  was  still  quite  full  ; 

4  hours  afterwards  digestion  was  begun, and  6  hours  afterwards  all  the  fish 
had  their  stomachs  empty.  The  conclusion  drawn  is  that  the  flesh  of  fish 
is  complete^  digested  5  to  6  hours  after  the  meal. 

4)  Shrimps  :  Shrimps  also  were  only  given  during  the  period  previous 
to  the  stocking  of  the  pond  with  fry.  The  shrimps  were  first  left  in  boiling 
water  for  half  to. three  quarters  of  an  hour,  then  pressed  in  moulds.  Only 
fry  which  have  reached  a  certain  age  readily  eat  shrimps  alone  ;  for  younger 
fry  they  must  be  mixed  with  soft  substances  such  as  liver,  spleen  etc.  At 
first  50  %  of  shrimps  are  mixed  with  50  %  of  liver,  etc.  Then  in  proportion 
as  the  age  of  the  fry  increases  the  proportion  of  shrimps  is  increased,  until 
finally  shrimps  alone  are  fed  to  them. 

In  the  case  of  the  fish  receiving  shrimps  alone  digestion  was  completed 

5  to  6  hours  after  the  meal. 

(5)  Larvae  of  Culex  pipiens  :  These  were  eaten  by  the  fr\-  within  a 
few  minutes  :  i  ^/g  to  2  ^j^  hours  after  the  meal  digestion  was  begun.  The 
writer  counted  a  maximum  of  18  larvae  in  the  stomach  of  one  fish.  Diges- 
tion was  terminated  4  to  5  hours  after  the  meal.  An  interesting  fact 
is  that  the  chitinous  parts  of  the  larvae  remain  in  the  stomach  of  the  fish  for 
a  very  long  time,  probably  owing  to  derangements  impeding  the  peristal- 
tic movement  of  the  .stomach.  The  same  fact  is  observed  when  Daphnidae 
are  given. 

(6)  Daphnidae  :  The  larvae  of  Daphnia  magna  and  Daphnia  pulex 
were  given.  They  were  immediate!}"  devoured  by  the  fish,  which  ate  about 
20  per  head  per  meal.  The  first  signs  of  digestion  were  observed  2  ^/g  hours 
after  the  meal,  and  digestion  was  completed  3  ^/2  to  4  ^/g  hours  after  the 
meal. 

Conclusions.  —  Liver  requires  twice  as  long  as  shrimp  for  digestion, 
lyiver  and  spleen  require  most  time,  the  natural  food  (Culex,  etc.)  requires 
the  least  time.  Fish-flesh  and  shrimps  are  intermediate  between  these 
two  groups  with  regard  to  the  period  of  digestion.  The  causes  of  the  easy 
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digestion  of  the  natural  food  are  :  {a)  the  large  surface  presented  by  the  lar- 
vae as  a  whole,  which  enables  the  gastric  juice  to  attack  the  food  thoroughly  ; 
(6)  the  loose  consistency  of  the  food  in  the  stomach  of  the  fish  ;  (r)  the 
gastric  juices  of  the  larvae  etc. ,  which  contribute  to  digestion  in  the  stomach 
of  the  fish. 

It  follows  from  the  above  that  the  natural  food  is  the  best  for  the  fry  of 
Salmonids.  To  the  youngest  hy,  spleen  can  also  be  given  when  the  natural 
food  is  wanting.  When  the  fry  reach  a  certain  age  a  ration  maj^  be  given  them 
consisting  of  spleen  plus  fish-flesh,  or  spleen  plus  shrimps,  or  again  fish-flesh 
alone.  The  mixture  fish -flesh  plus  shrimps  also  gave  satisfaction  with, 
somewhat  older  fry. 

893  -  Fish  Breeding   in   Switzerland   in   1915.  —  Bulletin  suisse  de   Fechc  et   Pisciculture 
XVIIth  year,  No.  5,  pp.  39-63.  Xeuchatel,  May  1916. 

As  during  the  preceding  year  (i),  212  establishments  were  carried  on 
during  the  incubation  period  1914-1915.  128857000  fry  hatched  out  from 
156  696  000  incubated  eggs.  Including  63  239  small  fish  of  one  summer  or 
one  year,  127  694  239  fry  were  put  into  public  waters  under  federal  super- 
vision. The  appended  Table  gives  particulars  of  the  fry  resulting  from  the 
incubated  eggs. 


Number  of  latvae  hatched  ont. 

A.  —  Native  species. 

Salmon 

Salmon  trout,  hybrid 

I,ake  trout 

River  and  stream  trout 

Char 

Grayling 

Coregonus  

rike 

Perch 

Carp 

B.  — •  Exotic  species. 

Rainbow  trout 

American  char 

Total  .... 


337  000 
34000 
655  000 
1 68  000 
456  000 
632  000 
244  000 
706  000 
130  000 
205  000 

284  000 
6  000 


128  857  000 


The  Confederation  paid  to  the  cantons,  for  transmission  to  the  fish  breed- 
ers in  question,  a  subsidy  of  nearly  £  1400  (nearly  £  1500  in  1914)  for  the 


(i)  vSee  B.  1914,  No.   1038. 


[Ed.) 
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incubation  of  the  eggs  and  the  transfer  of  the  fry  to  public  waters.  The 
canton  of  Valais  is  not  comprised  in  the  above  figures,  as  the  establishments 
in  that  canton  did  not  make  any  application  with  a  view  to  obtaining 
a  federal  subsid3^  No  fish  breeding  was  carried  on  during  that  year 
in  the  canton  of  Appenzell  Rh.  Int.  The  Swiss  fisheries  and  fish 
breeding  Society  received  a  federal  subsidy  of  about  £  120.  Similarly 
to  other  riparian  States,  the  Swiss  Confederation  made  a  grant  of  £  12 
to  the  International  Union  of  Fishers  of  the  I,ake  of  Constance,  for  the  ex- 
pense of  stocking  that  lake  in  1915.  In  the  same  year  Swiss  fishermen  took 
from  that  lake,  including  the  lower  lake,  331  573  lbs.  of  fish  of  a  value  of 
over  £  9800  (in  1914,  322443  lb  of  a  value  of  over  £  9284). 

The  number  of  fishery  guards  in  the  service  of  the  cantons  was  161  dur- 
ing the  year  1915,  aided  temporarily  by  19  assistants.  These  agents  receiv- 
ed, b^'  way  of  salary,  attendance  and  travelling  allowances,  a  total  sum  of 
£  4363  (£  4262  in  1914),  of  which  the  Confederation  took  upon  itself  £2182 
(£  2131  in  1914),  or  50  %  in  accordance  with  the  law.  The  cantons  also 
expended  £  18  (£  21  in  1914)  for  the  destruction  of  animals  injurious  to  fish- 
eries, but  the  Confederation  refunded  about  £i5(£9ini9i4). 

A  course  of  instruction  was  given  in  Lucerne  from  the  22nd  to  the  27th 
February  for  water  bailiffs. 

Fish  ladders  were  established  in  the  vicinity  of  various  works  (August- 
W^den,  lyaufenbourg)  along  the  Rhine,  as  well  as  near  the  hydraulic  power 
stations  of  Perlen,  in  Reuss.  Refuges  for  fish  have,  in  accordance  with  the 
instructions  of  the  Swiss  Home  Office,  been  built  along  the  altered  bed  of 
the  Wina,  between  Reinach  and  Gotenschwil,  on  account  of  the  re- 
clamation of  the  marshes  there. 

The  federal  legislation  on  fisheries  has  undergone  no  change.  The  regu- 
lations of  the  2nd  May  1913  on  fishing  in  the  boundarj^  waters  between 
Switzerland  and  Italy  was  slightly  modified  by  decree  of  the  2nd  July  191. 5 

894  -  Cross  between  a  Wild  and  a  Domesticated  Fur  Rabbit  in  order  to  obtain  a 

Good  Fur.  —  Zimmermann  R.,  m  Berliner  Ticrdrztliche  Wochenschrift,  Year,  32,  No.  18, 
p.  213.  Berlin,  May  4,  191 6. 

For  some  years  past  experiments  have  been  carried  out  in  Germany  by 
the  writer  with  a  view  to  obtaining  a  rabbit  combining  the  following  three 
qualities :  [a)  a  fur  superior  to  that  of  the  common  domesticated  rabbit ; 
(&)  good  meat ;  and  (c)  high  resistance  to  disease.  The  results  hitherto 
have   been   as  follows. 

i)  By  crossing  a  wild  male  (^rey  coat)  with  a  female  of  the  French 
silvered  breed  (black  coat  with  a  few  white  hairs)  and  a  female  of  the  Ger- 
man breed  "  Edelweiss  "  (Albino),  the  offspring  were  10  in  number,  4  males 
and  6  females.  All  the  10  offspring  were  grey  in  colour  and  their  physical 
conformation  was  that  of  the  wild  sire,  but  thej^  were  bigger.  Ther  meat  is 
lighter  but  clearly  suggests  the  wild  meat.  The  fur  is  more  supple  than 
that  of  the  sire. 

The  writer  still  has  i  male  and  2  females  of  this  litter  ;  the  other  ani- 
mals were  either  sold  to  breeders  or  killed.  These  3  individuals  have  re- 
tained the  timidity  characteristic  of  the  wild  rabbit. 
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2)  A  grey 'male  obtained  by  crossing  a  wild  male  with  a  French  sil- 
v^ered  female  was  crossed  with  the  German  female  "  Edelweiss  "  ;  the  pro- 
geny numbered  4  :  2  black  and  2  grey.  Of  these  latter  there  are  still  i 
black  and  i  grey  individual,  both  having  reached  half  the  normal  growth. 
The  black  rabbit  already  shows  white  hairs  in  the  black  coat,  thus  recaUing 
the  silvered  granddam.  These  2  subjects  have  supple  fur,  but  they  still 
possess  the  timid  character  of  the  wild  rabbit. 

3)  The  second  litter  from  the  above  cross  consists  of  4  animals  now- 
aged   5  weeks,  3  of  them  being  black  and  i  gre}'. 

4)  On  crossing  a  male  rabbit  with  a  female  of  the  same  litter  originat- 
ing from  the  cross  wild  male  x  French  silvered  female,  a  litter  was  recently 
obtained  which  has  not  yet  been  studied,  but  which  meanwhile  already  dis- 
closes the  interesting  fact  that  the  mating  of  the  parents  of  this  litter,  who 
are  brother  and  sister,  is  fertile. 

895  -  Gum  Lac  and  the  Breeding  of  Tachardia.  —  i.  duporti^.  i^'insectea  stick-iac 

II.  H.\UTEFEtnLLE  1,.  I,a  gomme  laque  et  son  traitement  industriel,  in  Bulletin  econo- 
mique  de  VIndochine,  Nos.  112  and  116,  pp.  182-189  and  872-994.  Hanoi-Haiphong,  March- 
April  and  November- December  191 5. 

This  study  contains  a  summary  of  ten  years  of  research  and  observa- 
tions carried  out  by  M.  Hautefeuille.  The  stick-lac  insect,  Tachardia 
lacca  R.  Bid.,  known  also  under  the  names  of  Carteria  lacca  Sig.  and Coccws 
lacca  Kerr,  is  one  of  the  rare  useful  cochineal  insects  ;  it  produces  gum  lac 
and  also  a  red  colouring  substance  termed  lac  dye  by  the  English. 

In  India,  where  this  product  is  ver\-  important,  several  species  of  Tachar- 
dia are  probably  known,  or  at  any  rate  several  varieties  of  Tachardia  lacca, 
which  explains  the  contradictions  in  the  information  supplied  bj'  different 
authors.  Duport  describes  the  insect,  giving  general  information  as  to 
its  life  history,  with  a  separate  description  of  the  female,  the  male,  and  the 
method  of  reproduction.  He  also  enumerates  the  enemies  of  Tachardia 
and  among  others:  ants,  the  larval  forms  of  Noctuidae  and  Tineidae,  and 
some  Hymenoptera  belonging  to  the  family  of  Braconidae  and  Chalcididae. 
Hautefeuille  next  studied  gum  lac  and  its  industrial  preparation. 
Gum  lac  should  not  be  confused  with  lac  of  vegetable  origin  derived  from 
Rhus  vernicifera  in  Tonkin.  Gum  lac  is  a  half -waxy,  half-gummy  secretion 
of  an  insect  living  in  innumerable  colonies  on  some  plants  in  India.  It  has 
many  important  industrial  uses,  and  the  trade,  as  shown  by  the  tables  ap- 
pended to  the  paper,  attains  considerable  proportions.  India  exported 
on  the  average,  during  the  11  years  1903  to  1914,  17  736  tons  per  year  of  an 
approximate  value  of  about  £  356  641  at  a  unit  price  of  11.68  d.  per  pound. 
Indo-China  during  the  period  1906-1914,  exported  on  the  average  i  092  249 
lbs.  per  year,  for  £  24  190,  at  the  average  unit  price  of  5.67^.  The  range 
of  the  lac  insect  lies  within  a  vast  rectangle  enclosing  Tonkin  and  the 
northern  tracts  of  British  India.  The  Dictionary  of  Economic  Products  of 
India  by  G.  Watt  gives  the  list  of  the  plant  species  on  which  the  lac  insect 
is  able  to  live  ;  this  list  is  reproduced  by  the  writer  with  the  addition  of 
some  further  species  reported  by  the  Forestry  Department  of  Assam.     This 
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list  comprises  among  others  Acacia  arabica  and  A.  catechu  and  the  genera 
Albizzia,  Butea,  Ceratonia,  Ficus,  Erythrina,  Tectona  and  Zizyphus. 

Ricinus  communis  is  inckided  in  the  Hst  given  by  the  Assam  Forestry 
Department.  The  principal  species,  however,  on  which  colonies  of  Tachardia 
are  usually  found  are  chiefly  Butea  frondosa,  Cajanus  indicus,  Ficus  religiosa, 
Zizyphus  jujuba  and  finall}^  Schleichera  trijnga  which  supplies  the  best  gum 
lac. 

The  writer  reproduces  the  principal  passages  of  a  study  by  Maxwell- 
Lefroy  on  the  lac  insect  Zizyphus  jujuba.  This  insect  has  two  generations 
a  year.  The  eggs  hatch  in  June  and  the  insects  develop  until  the  end  of  Sept- 
ember-October, when  oviposition  takes  place.  This  second  generation  com- 
pletes its  life  cycle  about  the  end  of  May.  The  trees  require  to  be  cut  in  time, 
as  it  is  important  that  the  insects  should  be  inoculated  into  strong  shoots 
with  abundant  sap,  but  the  bark  of  which  can  be  easily  attacked  by  the  ros- 
trum of  the  insect.  Inoculation  is  effected  by  taking  a  piece  of  gum  lac 
in  which  the  eggs  are  about  to  hatch  ;  this  is  placed  between  two  plates  of 
bamboo  and  tied  to  the  shoot  of  the  tree  or  shrub  on  which  the  rearing  is 
carried  out.  The  emergence  of  the  insects  soon  takes  place,  and  in  propor- 
tion as  they  are  hatched  they  range  themselves  round  the  parent  or  original 
gum  lac,  going  up  the  branch  on  which  they  were  placed.  It  is  important 
that  they  should  not  be  allowed  to  mount  up  too  near  to  the  end,  where 
the}'  would  not  find  sufficient  food.  As  soon  as  the  insects  have  discovered 
a  favourable  point  to  insert  their  rostrum,  they  lose  their  legs  in  a  first 
moult,  and  if  they  are  females  they  become  motionless  until  the  end  of 
their  life-cycle.  The  males  on  the  contrary,  whether  winged  or  wingless, 
leave  their  scale  within  a  few  weeks  and  mate,  but  die  soon  afterwards.  The 
females,  when  once  they  have  been  fertilised,  become  gradually  mature  and 
then  commence  oviposition,  which  weakens  them  gradually  until  death 
ensues.  The  resin  is  formed  between  the  time  of  fertilisation  and  that  of 
oviposition  ;  during  this  time  the  female  projects  out  of  her  resinous  coat- 
ing white  waxy  filaments  which  give  the  colony  a  white  dow  ny  appear 
ance  denoting  its  good  state  of  health.  According  to  Maxwell,  the  wild 
jujube  tree  is  particular^  adapted  for  this  type  of  rearing  ;  a  plant  in  good 
condition  and  well  inoculated  should  yield  about  22  lbs.  of  lac. 

These  insects  usually  have  two  generations  in  India.  The}'  are  said 
nevertheless  to  have  three  generations  in  the  province  of  Madras,  Mj'sore 
and  Burmah.  Mr.  vStebbing,  zoologist  to  the  forestry-  department  of  In- 
dia, advises  the  establishment  of  special  plantations  of  the  species  on  which 
the  insect  lives  best,  and  he  adds  that  the  colonies  ready  to  swarm  should 
only  be  taken  from  trees  of  the  species  on  which  it  is  intended  to  settle  the 
insect,  or  in  any  case  the  colonies  should  have  lived  on  harder  species  than 
those  on  which  it  is  proposed  to  settle  them.  The  branches  bearing  the 
future  swarm  must  be  cut  so  that  the  larvae  do  not  swarm  during  transport 
and  the  sap  in  the  branches  themselves  does  not  dry  up,  which  would  cause 
the  death  of  the  females  before  the  maturity  of  the  eggs. 

Com})arative  data  are  supplied  with  regard  to  the  production  in 
Indochina  and  India.     The  stick  lac  of  India  is  more  friable  than  that  of 
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Indochina.  Generally,  Indian  lac  fetches  better  prices  than  Indo-chinese, 
although  the  latter  is  in  turn  well  quoted  on  the  market,  and  regarded  for 
instance  as  superior  to  that  of  Siam.  It  is  particularh'  appreciated  owing  to 
its  purity  and  the  absence  of  any  resin. 

For  the  prodviction  and  collection  of  the  lac,  it  is  pointed  out  that  the 
natives  have  always  seemed  astonished  to  hear  of  crops  being  obtained 
from  the  forest  ;  the}'  assume  that  its  production  can  only  be  obtained  on 
plants  si:>ecially  cultivated  for  the  purpose.  Nevertheless,  lac  of  Indian 
origin  is  often  described  as  forest  produce.  No  data  are  available  to  clear 
up  this  question.  With  regard  to  the  cultivated  plants,  some  of  them  are 
able  to  supply  two  crops  per  year  for  two  or  three  consecutive  j'ears  even, 
but  generally  a  rest  period  of  one  year,  or  at  least  of  one  crop  or  two,  is 
required. 

The  memorandum  next  supplies  information  with  regard  to  the  geo- 
graphical range  of  Tachardia  and  the  experiments  carried  on  to  extend  its 
production.  It  is  interesting  to  note  that  the  most  suitable  spots  for  pro- 
duction should  not  be  either  too  hot  or  too  cold,  the  rainfall  amounting  to 
29.25  inches  per  annum,  humidity  should  not  be  wanting  but  must  not  be 
excessive  ;  dry  and  arid  tracts  must  be  rejected.  The  observations  made 
in  Indochina  give  from  1310  to  2130  feet  as  the  limits  of  altitude.  A 
temperate  climate  and  places  sheltered  from  the  wind,  but  airy  and  hilh', 
seem  the  best. 

The  writer  has  collected  the  data  supplied  by  the  experiments  made 
for  spreading  the  insect  in  Indo-China  and  he  describes  the  means  employed 
in  Indo-China  and  India  for  purifying  lac.  Summarising  afterwards 
the  results  of  his  researches  and  excursions,  he  records  that  production 
in  Indo-China  is  carried  on  in  three  regions  only  :  those  of  Sonla,  Song-Ma 
and  Nam-Hon.  He  recalls  the  fact  that  the  production  of  lac  requires 
thorough  aeration  and  the  presence  of  a  species  of  big  light  red  ant,  which 
according  to  the  natives  is  to  be  credited  with  combating  all  other  ants 
injurious  to  rearing,  the  latter  being  easily  recognised  as  they  are 
black  and  small.  Finally,  there  is  published  a  scheme  of  research 
intended  to  complete  the  geographical  distribution  of  producing  areas, 
to  specify  more  clearly  the  nature  and  distribution  of  the  most  useful 
species,  to  study  the  different  kinds  of  lac  produced  and  the 
reasons  why  some  lots  are  insoluble  in  alcohol,  and  to  extend  the  culti- 
vation of  Schleichera  trijuga,  which  is  also  useful  owing  to  its  edible  kernel 
rich  in  oil,  but  which  is  above  all  recommended  for  the  production  of  the 
lac  known  in  trade  as  "  Fine  Orange  ". 

According  to  the  writer  the  researches  should  also  extend  to  the  ento- 
mological study  of  Tachardia,  the  economic  conditions  of  its  rearing,  the 
trade  and  exchange  of  eggs,  the  study  of  the  ant  regarded  as  useful  and  the 
conditions  and  requirements  of  the  various  markets. 

l-'inally,  the  report  comprises  two  plants  representing  the  plant  and 
appliances  required  for  the  refining  of  gum  lac. 
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896  -  Electric  Tillage  in  the  Province  of  Piacenza,  Italy.  —  vnaUa  A'^ncoia,  53rd  Year. 

No.  3,  pp.  120-121.  Piactiiza,  March  15,  1916. 

In  the  province  of  Piacenza,  tillage  by  electricity  supplied  by  cable 
ha.s  been  carried  on  for  about  3  years  over  enormous  tracts  of  land,  and  the 
work  thus  executed  in  1915  has  proved  that  the  problem  of  this  tillage  is  on 
the  way  to  being  finally  solved. 

The  machinery  employed  for  this  work  by  the  Erioschi  Electrical 
Undertakings  Company  yielded  satisfactory  results  everywhere,  both  in 
regard  to  the  depth  and  the  regularity  of  ploughing. 

With  2  plough  shares  working  a  strip  26.5  inches  wide  to  a  depth  of 
13.8  inches  at  an  average  speed  of  47.3  inches  per  second,  the  machine 
ploughs  10.76  sq.  ft.  per  second,  allowing  for  stoppages  at  the  headlands, 
its  normal  output  may  amount  to  7. 41  acres  per  day  of  about  11  hours' 
work. 

The  winch  is  actuated  by  an  80  H.  P.  electric  motor,  the  usual  consump- 
tion being  only  60  to  70  H.  P.  Being  fed  direct  b}'-  the  feed  mains  with 
3600  volts,  it  can  be  placed  at  anj'  point  of  the  system.  The  feed 
current  is  transmitted  to  it  by  a  flexible  cable  coved  with  a  metal  tiibe,  which 
follows  the  winch  in  its  forward  movement.  Owing  to  special  terminals  the 
current  can  be  switched  on  or  switched  off  at  any  moment  when  the  mains 
are  under  load.  The  staff  required  does  not  exceed  3  men  :  one  at  the  winch 
one  at  the  plough,  and  one  at  the  transmission  carriage  by  which  the  recip- 
rocating movement  of  the  plough  is  produced,  these  three  parts  of  the  ma- 
chine being  kept  in  alignment  so  as  to  facilitate  supervision  and  checking 
of  the  work. 


897  -  Mechanical  Tillage  Experiments  with  Tractors  at  York,  England,  in  1915.  —  Gil- 
christ J.,  in  The  University  of  Leeds  and  The  Yorkshire  Council  for  Agricultural  Education, 
No.  100,  Report  on  Demonstrations  with  Motor  Tractors  at  York,  1915,  24  pp.,  4  tables  -|-  8 
plates.    l,eecls,     1916. 
In  agreement  with  the  University  of  I^eeds  and  the  Yorkshire  Agricul- 
tural Education  Committee,  the  Yorkshire  Agricultural  Society  had  demon- 
strations of  tractors  and  cultivation  machines    carried  out  in  November 
1915,  near  York.     The  data  combined  in  the  appended  Table  are  taken 
from  the  detailed  Report  of  these  trials. 
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898  -  Portable  "  Vasino  "  Cereal  Drier.  —    T.\rchetti  a.,  in   IlGwrnale  di  RisicoUura, 

VI th  Year,  Xo.  7,  pp.  11. 1-124.  -  lig-  Vercelli,  April  15,  igio. 

This  drier,  mounted  on  wheels,  and  designed  by  ^Messrs.  Vasino 
Brothers,  at  Ponzana  (pro\"ince  of  Xovara,  Italy),  is  on  the  tipping  plane 
system,  (like  the  t>-pes  Cattaxeo  Gemixardi  &  Guidetti  Albertixi) 
BoLTRi,  etc.).  The  appended  figure  shows  the  arrangement  of  its  essential 
parts. 

The  case  shaped  like  a  parallelopiped,  is  divided  into  superposed  com- 
partments b3"  a  series  of  horizontal  aprons  {9)  made  up  of  strips  of  metal 
gauze  or  pert'orated  tin  plate,  each  of  which  turns  on  its  horizontal  axis, 
tipping  and  thus  empt^nng  the  grain  to  be  dried  on  the  apron  immediately 
beneath.  Each  shaft  has  an  end  which  is  prolonged  outside  the  case  and  is 
fitted  with  a  fork  lever  through  which  an  endless  metal  cable  passes ;  this 
cable  can  run  horizontally  in  a  parallel  direction  to  each  of  the  successive 
aprons,  while  rising  rigzag  from  one  floor  to  the  other,  owing  to  2  opposite 
sets  of  grooved  pulleys  which  are  fitted  alternately  at  one  end  of  each  floor; 
it  is  fitted  with  an  excentric  cam  which  is  unable  to  pass  through  the  fork 
and  therefore  compels  each  lever  in  succession  to  shift  and  to  tip  the  corre- 
sponding strip  of  the  apron  ;  then,  as  soon  as  the  fork  is  released  from  the 
the  excentric,  it  is  returned  to  its  position  by  a  spring  or  counterweight  fitted 
to  each  lever. 

Of  course  the  tipping  movement  of  the  strips  making  up  the 
apron,  produced  in  this  way  b}"  the  cable  movement,  is  intermittent.  It  is 
made  to  recur  at  lesser  or  greater  inter\-als  (generally  from  10  to  20  minutes) 
according  to  the  degree  of  dr3Tiess  required  in  the  grain.  The  stopping 
and  starting  of  the  cable  are  controlled  by  a  special  de\-ice  placed  in  front 
of  the  machine  at  0  and  E. 

The  hot  air  used  for  drying  is  supplied  b}'  the  stove  B  placed  behind 
the  car ;  it  is  drawn  up  from  below  by  the  aid  of  2  large  fans  C  fitted  to  the 
side  walls  of  the  stove,  and  is  injected  into  the  case  through  a  set  of  nozzles 
m  -  m'  -  m"  -  m"\  the  flow  being  regulated  by  the  dampers  s  -  s  -  s"  -  s'". 

This  injection  of  hot  air  does  not  take  place  into  each  compartment  but 
only  in  one  out  of  two,  so  that  between  each  pair  of  compartments  thus  venti- 
lated there  is  one  which  the  hot  air  is  compelled  to  enter  after  passing  through 
the  layers  of  grain  on  the  upper  and  lower  aprons,  afterwards  emerging  from 
the  case  through  the  front  apertures  n  -  n'  -  n"  -  n'"  or  the  side  apertures 
p  -  p'-  p"-  p'",  pro\nded  in  the  walls. 

Two  suction  arrangements  D  accelerate  the  air  current  at  will.  On  the 
other  hand  the  pipe  x,  fitted  with  a  damper,  brings  the  lower  compartment 
into  commimication  with  the  air  inlet  from  the  stove.  By  operating  the 
damper  x  and  the  dampers  t  -  t'  - 1"  provided  in  the  pipe  of  the  suction  de- 
\4ces,  therefore,  the  hot  air  more  or  less  saturated  with  moisture  emerging 
from  the  case  can  be  utilised  wholly  or  in  part. 

The  grain  to  be  dried  is  inserted  in  the  apparatus  ever\-  10  or  20  minu- 
tes, and  spread  in  a  uniform  layer  of  3  to  4  ^j^  inches  thickness  on  the  up- 
per apron,  from  which  it  descends,  passing  successively  through  the  others 
to  the  lower  apron,  and  on  reaching  the  latter  is  deprived  of  its  moisture. 
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From  this  lower  apron  the  dr\'  grain  is  discharged  automatically  on- 
to the  ground,  after  being  gradually  recooled  by  means  of  the  cold  air 
drawn  in  from  without  through  the  suction  fan  D  or  the  tube  x. 


'O 
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The  advantages  possessed  bj'  the  \'asino  drier  may  be   summed  up 
as  follows : 
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i)  Machine  occupying  very  little  floor  space,  the  portable  type  with 
9  aprons  examined  by  the  writer  weighed.  1102  lbs.  and  measured  :  length 
18  ft.,  width  8  V4  ft.,  height  10  ft. 

2)  Simplicity  and  reliability  of  the  apron  tipping  mechanism. 

3)  Great  facility  in  altering  the  path  and  temperature  of  the  air 
used  for  drying,  according  to  the  kind  of  grain  to  be  dried. 

4)  Possibility  of  carrying  out  very  energetic  dr>'ing  by  always  pass- 
ing dry  air  through. 

5)  High  efficiency'. 

6)  I^imited  fuel  and  power  consumption  (hardly  more    than  i  HP). 

7)  Little  labour  required  :  1  workman  to  feed  the  machine  and  I 
to  look  after  the  discharge. 

The  output  of  this  drier  of  course  depends  upon  the  degree  of  dryness 
required.  The  makers  assume  that  in  order  to  dry  paddy  which  is  not 
over- wet  it  will  suffice  to  pass  it  through  the  machine  twice  for  15  minutes  at 
a  time,  and  under  these  circumstances  they  estimate  the  continuous  daily 
output  (12  hours)  at  about  177.12  cwt.  of  dry  paddy. 

899  -  Machine  for  Gathering  Cotton  Fruits  without  Injury  to  the  Plant.  —  Scientific  Ame- 
rican, Vol.   114,  No.    22,  pp.   331   and  364,  3   fit;.   New  York,  May  27,    1916. 

.  A  light  machine  (990  lbs.)  in  the  shape  of  a  2  wheeled  cart  with  broad 
tires,  the  mechanism  for  gathering  the  ripe  fruits  of  the  cotton  plant  being 
located  between  the  wheels. 

It  is  drawn  by  2  horses  straight  over  the  rows,  so  that  the  working 
parts  detach  the  fruits  of  the  plant  and  deliver  them  into  a  wooden  box  at 
the  rear  of  the  cart. 

The  cropping  mechanism  comprises  100  fixed  arms  (one  of  which  is 
shown  separately  at  the  top  of  the  annexed  illustration),  each  carrying  a 
number  of  revolving  points,  which  gather  the  ripe  bolls.  These  arms,  di- 
rected backwards  and  thus  working  in  an  opposite  direction  to  that  of  the 
cart,  are  fixed  on  gutter-shaped  metallic  supports  (hollow  laths),  within 
which  revolves  a  shaft  which,  by  means  of  gearings,  transmits  to  the  points 
the  rotatory  movement  which  it  receives  itself  by  means  of  an  endless  chain 
driven  from  the  wheels  of  the  moving  cart. 

The  arm  supports,  which  can  themselves  revolve  on  their  shaft  and  move 
backward  when  the  cart  is  going  forward  (again  by  means  of  the  endless 
chain),  are  arranged  in  2  symmetrical  groups  separated  in  the  middle  by 
a  space  for  the  plants  which  are  being  cropped.  In  proportion  as  the  ma- 
chine advances  above  a  row,  the  arms,  by  means  of  their  revolving  points, 
pick  almost  all  the  ripe  bolls  of  a  plant  at  once,  without  injuring  the  plant 
(because  the  arms  remain  stationary  with  the  plant  while  the  entire  vehi- 
cle continues  to  move)  and  leaving  the  unripe  fruits  for  a  subsequent  crop. 
On  completion  of  this  crop  the  plant  is  left  behind  the  machine  and  the  arms, 
owing  to  rotation  of  their  supports,  drop  down  on  each  side  of  the  apparatus 
towards  the  wheels,  still  holding  the  detached  bolls.  The  direction  of  ro- 
tation of  the  points  is  then  automatically  reversed  ;  they  release  the  bolls, 
which  fall  to  the  bottom  of  the  elevator  and  are  fed  by  it  into  the  box  at 
the  back,  where  the  cycle  of  operations  in  relation  to  one  plant  terminates. 
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This  cycle  begins  afresh  for  the  following  plant,  first  by  bending  down  the 
arms  towards  the  free  space  in  the  middle,  enabling  them  to  gather  the  bolls 


Machine  for  gathering  cotton  fruits   without  injury   to  the  plants 


and  continuing  and  finishing  afterwards  as  described  above,  the  same  pro- 
cess being  repeated  for  all  the  plants  in  one  row. 


,"o       Milk  Can  Emptying  Machine.-    I'lic  Implcincnt  and  Machinery  Kfvif7f,  Vol.  42,  Xo. 
-ty.T.  I>-  31 -■  lyondon,  Jvily  i,  1916. 

By  the  aid  of  this  contrivance,  built  by  the  firm  of  S.  Wilkersox, 
Bassingbourne  (Cambridgeshire,  England),  and  which  is  used  to  empty  the 
milk  from  one  can  into  another  or  from  a  can  into  a  tank,  a  boy  can  do  as 
much  work  as  2  labourers  without  an>-  fatigue  as  he  only  requires  to  turn  the 
crank  ;  in  addition  the  losses  of  milk  which  usually  occur  in  emptying  by 
hand  are  avoided. 

The  apparatus  may  be  built  for  any  height ;  it  has  folding  legs  to  facil- 
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itate  transport,  and  can  also  be  easily  converted  into    an  ordinary  sack 
hoist. 


WiLKERSON  Milk  can   emptying  machine. 
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Review  of  Patents. 


Tillage  machines  and  implements. 


Austria 

71  833. 

British  India 

2  089. 

Germany 

283  708. 

283  863. 

284  228. 

284414. 

284  494. 

284  495- 

284  496. 

284553- 

284  712. 

284  713. 

284963. 

285  007. 

285  086. 

285  166. 

Italv 


285  412. 

285  618. 
285  720. 
285  749. 
285  843. 
151  960. 


Cultivator. 

Improved  plough  attachment. 

Harrow  consisting  of  two  parts  connected  by  a  joint. 

Ditching  machine. 

Arrangement  for  ploughing  with  portable  engine. 

Motor  plough  with  beam  moving  in  a  vertical  plane. 

Cultivator  with  twisted  spring  teeth  and  obliquelj-  placed  disks. 

Device  for  preventing  fouling  of  the  bars  bearing  the  shares  in 
gang  ploughs. 

Soil  divider  for  furrowing  ploughs. 

Ditching  plough. 

Hoe  with  adjustable  blade. 

Plough  with  couch  grass  lifter. 

Balance  plough. 

Machine  for  cutting    irrigation    ditches    in    meadows. 

Motor  plough  with  frame  that  can  be  raised  or  lowered. 

Guiding  apparatus  for  agricultural  machines,  especialh'  for  motor 
ploughs . 

Shovel  wheel  for  motor  ploughs  the  shovels  of  which  have  a  digg- 
ing and  thromug  motion. 

Motor  plough  with  automatic  starter. 

Machine  for  bringing  sub-soil  to  the  surface. 

Plough  cable  with  electrical  conductor  core. 

Brake  for  cable  ploughs  with  electrical  drive  for  return. 

Improvements  in  common  ploughs  dra%vn  by  animals. 


FARM    EXGIXEERIXG  Il6^, 


Spain  6 1  892.  Plough. 

Switzerland  72  705.  Turn-wTest    plough   with  adjustable    draught    device. 

United  Kingdom       i  581.  Means    for    propelling    ploughs,    cultivators    etc. 
United  States      i  181  106  —  i  181  394  —  i  183  828.  Harrows. 

I  181  287.  Wing  harrow. 

I  181  345  —  I  183  138.  Ploughs. 

I  181  353  —  I  182  340  —  I  183  482.  Cultivators. 

I  181  480.  Attachment  for  ploughs. 

I  182  154.  Multiple  section  stalk  cutter. 

I  182  304.  Corn  harrow. 

I  182  826.  Combined  hoe  and  seed  planter. 

I  182  910.  Coupling  for  a  tractor  and  plough. 

I  183  465.   Traction  plough. 

I  183  686.  Reversible  side  hill  plough. 

I  183  723.  Cotton  cultivator  and  chopper. 

I  183  783.  lyister  plough. 

Manure  distributors. 

Austria  71  580.  Manure  distributor. 

Germany  284029.  Fertilizer  distributor  especially  for  cyanamide. 

284  364.  Manure  spreading  device. 

284  449 .  Fertilizer  distributor  in  which  artificials  are  blown  out    from  a 

series  of  nozzles  close  to  the  ground. 

285  087.  Machine  for  coimninuting  and  spreading  farmyard  manure. 
United  Kingdom        2  893.  Manure  distributor. 

Drills  and  sowiiiq  machines. 

283  680.  Device  for  ploughs  of  potato  planters. 

284  030.  Device  for  adjusting  the  openings  of  seed  holes  in  agitator  seeders 

284  384.  Drill  feeder  with  adjustable  bottom. 

284385.  Sowing  machine  with  distributing  wheels  in  the  seed  hopper. 

285  679.  Potato  planter. 

286  251.  Elevator  for  potato  planter. 
Switzerland               72  706.  Sowing  machine. 

United  States     i  181  436.  Corn  planter  attachment. 
I  181  539  —  I  181  930.  Seed  drill. 
I  183  346.  Corn  planter. 

Reapers,  mowers  and  other  harvesting  machines. 

Austria  71  840.  Knife  for  mowers. 

Germany  285  062.  De\nce  for  lifting  the  knife  of  mowers  into  a  vertical  position. 

285  167.  Horse-rake  in  which  the  rake  can  be  lifted  by  gearing  on  the  wheels. 
,  285  238.  Knife  for  mowers. 

285  292.  Horse-rake. 

285  825.  Swath  rake  convertible  into  a  tedder. 
United  Kingdom        2385.   Hay-cocking  machine. 

2  667.  Apparatus  for  stacking  hiiy,  straw,  etc. 

3  081.  Haj'  making  machine. 
United  States     i  182  119.  Hay  unloading  apparatus. 

I  182  846.  Grain  shocker. 
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I  182  899.  Mowing  machine. 

I  183065.  Two  row  corn-cutter. 

I  183  092.  Traction  binder  or  header. 

I  183  768.  Corn  cutting  machine. 

Macliiiu-s  for  lifiina  root  crops. 

71  479.  Potato  lifting  machine. 
Denmark.  21  i66.  Potato  lifting  machine. 

21  218.  Device  for  potato  lifting  machine. 
Germany  283  866.  Beet  topping  machine  with  one  knife. 

283  867  —  284  242.  Riddling  and  delivery  of  potatoes  in  potato  harvesting 

machines. 

284  229.  Potato  fork  with  interconnected  tines. 

284651.  Throw  wheel  with  collapsible  spring  tines  for  potato  harvesters. 

285  510.  Tine  wheel  for  discharge  of  stems  and  leaves  from  potato  harv- 

esters. 

285  511.  Beet  harvester  with  forks,  which  pull  the  roots  almost  vertically 

out  of  the  soil. 

286  140.  Forks  for  lifting  potatoes  and  the  like. 

286  141.  Potato  harvester  with  throw  wheel  revolving  in  the  same  direction 

as  the  machine  proceeds  and  delivering  the  potatoes  sideways. 

286  158.  Potato  harvester  vnth.  a  seat  behind  the  shares  for  a  person  to 

pick  out  the  stems  and  leaves. 
286  230.  Potato  harvester  with  share,  oscillating  screen  and  riddle  drum. 
United  States      i  181  768.  Potato  harvester. 

I  182  149.  Beet  pulling  and  topping  machine. 


Austria 
France 
Germanv 


Italy 
.Spain 


I'nited  States 


Threshing  and  winnowing  machines. 

71  834.  Threshing  machine  in  which  the  sheaves  are  fed  sideways. 

479  762.  Threshing  machine  for  cereals  and  forage  seeds. 

284031.  Wheat  cleaner  and  grader  with  shaking  endless  grading  band. 

284  033.  Straw  shaker,  the  inclination  of  which  can  be  adjusted,  for  thrash- 
ing machines. 

284  388.  Winnowing  machine  with  automatic  regulation  of  the  current  of 
air. 

284  389.  Drimi  for  winnowing  machine. 

285  413.  Device  for  cleaning  cereals,  especially  wheat. 
151  400.  Automatic  sheaf  feeder  for  threshing  machines. 

61  995.  Apparatus  for  continuous  feeding  of  threshing  machines  from  the 
ground . 
I  181  360  —  I  181  373.  Grain  saving  licvice  for  thrtshing  machines. 
I  183  156.  Separator  or  grader. 


Machines  and  implements  for  the  preparation  and  stora'^e  of  strain,  fodder,  etc.  * 

Germany  284  008.  Wire  guide  with  clamp  for  straw  presses  tmd  the  like. 

284  386.  Device  for  hoisting  the  bundles  of  straw  turned  out    by   straw 

binder. 

285  206.  Machine  for  separating  hairy  weed  seeds. 

286  159.  Potato  sorting  machine. 
United  States       i  181  497.  Hay  press. 
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I  182  144.   Potato  separator. 

1  1S2  436.  Wagon  hay  stacker. 

I  1S2  71 S.  Self  feeding  and  self  tying  mechanism  for  hay  presses. 


',      Austria 

71  338. 

71  339- 

Germany 

283  840. 

284  243. 

284365. 

i84  366. 

284367. 

284  640. 

285  009. 

285  01(1. 

285  16S. 

Dairy i}vj,  machines  and  implements. 

Separator  for  milk  and  the  like. 

Combined  milk  sieve  and  cooler. 

Supply-can  for  milk  separators. 

Holder  for  the  tails  of  cows,  while  milking. 

Churn  revolving  round  a  vertical  axis . 

Centrifugal  friction-coupling  for  milk  separators. 

Device  for  the  automatic  closing  of  the  suction  pipe  from  the  teat 

cups  in  milking  machines. 
Milk  separator  with  plates. 
Valve  for  interrupting  the  suction  in  the  teat-cups  of  a   milking 

machine  when  the  flow  of  milk  ceases. 
Elastic  sides   for   teat-cups  with   varying   thickness  along   their 

length  and  with  reinforced  bottom  provided  with  an  opening . 
Butter  machme  with  rotating  churn  and  an  oblicjuely  mounted 

beater. 


Other  a«ricHltural  machines  and  implements. 


British  India 


^.253 

283  748 
283  865. 

283  904. 
284095. 

284  130. 
284  342. 
-84  -1-50 
::S4  493- 


284497, 
284  590. 

284  711. 
284951. 

284  984 

285  008 
285  166. 
285  263 
285  264 
285  329 
285471 
285  512 
285513 
285  783 
285  807 


Improvement  in  and  relating  to  manufacture  of  paper  making 
pulp  from  esparto  and  the  like. 

Vermin  trap  with  hoop  for  net. 

Tractor  for  ploughs  with  steering  wheel  in  front  of  driving  wheel 

Apparatus  for  feeding  sucking-pigs. 

Trap  for  rats,  mice  and  other  animals. 
.  Beet  slicer. 

Cable  drive  for  the  road  wheels  of  agricultural  machines. 
—  285063.  Chatf  cutters. 

Agricultural  tractor  with  two  driv-ing  wheels  each  driven  by  an 
electric  motor  and  with  a  generator  of  electricity  driven  by 
an  internal  combustion  machine  or  the  like. 

Device  for  killing  injurious  animals. 

Device  on  agricultural  macliine.^  for  carrying  the  reins  of  the  draught 
animals. 

Agricultural  motor. 

Wild  mustard  weeder. 

Crank  driven  machine  for  felling  trees  and  cutting  timber  by 
means  of  a  wire  heated  bj-  friction . 

Cable  with  electrical  conductor  core. 

Steering  device  for  agricultural  machines  especially  motor  ploughs. 

Ventilating  device  for  clamps. 
.  ChalT  cutter  with  endless  chain  feeder. 
.  Agricultural  motor  that  can  be  used  as  mot(5r  car. 

Three-wheeled  agricultural  motor. 
.  Apparatus  for  sharpening  scythes  by  pressure  and  traction. 

Machine  for  making  ribbon  shaped  fly-catchers. 
,  Device  for  watering  trees. 
.  Watering   can. 


Il66  FARM    BUILDINGS 


United  Kingdom 

I  721. 

I  844. 

2  117. 

2  955- 

3971- 

United  States      i 

181  255 

285  821.  Sieve  with  alternate  conical  depressions  on  each  side. 

285  890.  Horse  feeding  apparatus. 

286003.  Automatic  feeding  apparatus  especially  for  pigs. 
286035.  Clockwork  device  to  scare  birds  by  shooting. 

286  0/0.  Device  for  controlling  vermin,  especially  earth-fleas. 
Olive  crusher. 

Machine  for  extracting  essential  oil  from  limes  and  oranges 
Appliance    for    protecting    growing    strawberries. 
Sugar  cane  mills. 

Collapsible  cloche  for  horticultural  purposes. 
Apparatus  for  cutting  and  slicing  vegetables. 
Alfalfa  mill. 

I  182  104  —  I  182  883  —  I  183  123.  Tractors. 
I  183  381.  Traction  engine. 
I  183  669.  Caterpillar  tractor. 

FARM  go2  -  NbW  Method  of  Fire  proofing  Wood  (i).—  Eni^inecring  Record,  Vol.  72,  Xo.  24,  p.  717. 

BUILDINGS.  >^-ew  York,  December  11,  1915. 

This  method  of  fireproofing  shingles  was  tested  in  the  Forests  Products 
Laboratory  at  Madison  (Wisconsin,  United  States).  It  is  based  on  the  for- 
mation of  an  insohible  salt,  borate  of  zinc,  which  melts  at  a  high  tempera- 
ture and  covers  the  fibres  of  the  wood  with  a  protective  coating. 

The  air-dried  shingles  are  first  impregnated  with.a  watery  solution  of 
borax,  then  stove-dried  until  their  percentage  of  moisture  does  not  exceed 
10  per  cent.  After  this  they  are  impregnated  with  a  solution  of  zinc 
chloride,  once  more  dried  in  the  stove,  and  are  then  ready  for  use. 

The  two  solutions  must  be  applied  under  high  pressure,  which  necess- 
itates the  use  of  strong  plate  reservoirs,  pressure  pumps,  standardised  re- 
cipients and  other  comparativeh^  expensive  contrivances.  Consequently 
this  process  can  hardly  be  used  to  advantage  except  where  large  quantities 
of  wood  are  to  be  treated. 

The  experiments  have  shown  that  the  shingles  treated  by  this  process 
and  immersed  in  running  water  for  two  weeks  had  not  lost  their  fire  proof 
properties  thanks  to  the  insolubility  of  the  zinc  borate 

When  exposed  to  a  fierce  fire  the  shingles  treated  burn,  it  is  true,  but 
without  flame,  which  is  an  important  qualit5%  because  it  prevents  the  fire 
spreading  from  one  part  of  the  roof  to  another  by  the  falling  sparks  or 
burning  brands. 

903  -  Fencing-poles  with  Rot-proof  Feet.  —  Plumley   G.  l,.,  in  American  As.riculturist, 
Vol.  96,  Xo.  22,  p.  6.  Xew  York,  Xovember  27,  1915. 

Bj'  the  following  comparatively  inexpensive  method,  fencing  poles 
may  be  provided  with  a  rot-preventing  cement  foot. 

Along  each  pole  from  i  to  2  angle  irons  are  fixed  which  project  out- 
ward from  the  pole  by  an  amount  equal  to  the  length  of  the  foot  to  be  fixed 
in  the  ground  ;  this  free  end  is  placed  vertically  in  the  middle  of  a  varnished 
terra-cotta  drain  (or  2  superposed  drains),  after  which  the   empty  space  is 

(i)  See  fi.  1914,  Xo.  462.  (Ed.) 
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filled  with  Portland  cement  mortar  ;  when  setting  is  completed,  the  poles  are 
read}'  to  be  fitted  up. 

Poles  of  this  kind  can  last  an  indefinite  time,  especially  if  the  precaution 
is  taken  to  paint  them  afresh  ever>'  j^ear.  When  the  wood  begins  to  rot,  it 
can  easih'  be  detached  from  the  foot  and  replaced. 

904  -  Device  for  protecting  Sucking-PigS.  —  Dessais.\ix  R.,  in  journal  d'Ai^ricultun'  pra- 
tique, 80th  Year,  1916,  No.  12,  pp.  216-217,  2  fig.  Paris,  June  15,  1916. 

Various  arrangements  have  been  contrived  to  prevent  sows  from  over- 
laj'ing  their  young  when  h'ing  down  along  the  wall  of  the  st}'.  Among  these 
contrivances  the  following,  applied  in  various  piggeries  in  Switzerland,  may 
be  pointed  out :  along  the  walls  of  the  st}',  a  series  of  irons  /  are  placed,  at 
about  20  inches  distance  from  each  other.     Fig.  2  is  a  detail  view  of  one  of 


Arrangement  for  prolectinfi  Siitkini^  P;";'s 

Fig.   I 


Fie 


these  irons,  /  the  lower  limb  a  of  which  is  at  6  or  7  inches  above  the  ground 
X  of  the  sty  ;  this  height  can  be  altered  according  to  the  size  of  the  sow,  the 
point  b  being  always  about  level  with  the  teats.  The  rounded  projection 
b  is  about  6  or  7  inches  in  front  of  the  wall  y  and  the  upper  point  c  ma}' 
be  nearly  16  inches  above  the  limit  a.  The  round  irons  /  0.6  to  o.S  inches 
in  diameter,  have  their  ends  run  into  the  brick  wall ;  if  the  wall  is  made  of 
wood  they  maj-  end  in  a  claw  so  as  to  fix  them  b^'  means  of  screw  rings. 

The  arrangement  under  examination  provides  the  young  pigs  with  a 
passage  either  below  or  above  the  limb  a. 
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905  -  Discussion  as  to  the  Method  of  Effecting  Valuations.  —  albani  Giuseppe.,  in  // 

Miinitoii    I  fcnico,  XXIInd  Year,  Xo.  7,  pp.  i;7-ioci  ;  Xo.  8,  pp.  117-120.  Milan,  March  10 
and  20,  11)1 6. 

An  examination  of  the  fundamental  principles  which  prove  the  util- 
ity of  the  analytic  method  in  valuation,  and  determine  the  limits  of  accu- 
racy between  which  theories  of  valuation  may  be  accepted  in  practice. 

Valuation  considers  real  estate  as  wealth  in  the  strict  sense  of  the  word 
(static  aspect)  or  as  capital,  that  is  to  say,  wealth  tending  to  reproduce 
wealth    (dynamic    aspect) . 

Valuation  can  only  estimate  the  value  of  real  estate  at  a  given  econo- 
mic moment,  because  the  unit  of  measurement,  currency,  changes  in  va- 
lue, i.  e.  in  potentiality  of  exchange,  in  the  course  of  time. 

One  of  the  practical  fields  for  the  application  of  the  science  of  valuation 
is  the  market,  where  real  estate  wealth  is  exchanged  for  currency'  wealth 
which  takes  the  name  of  price;  but  according  to  the  writer,  the  field  of 
action  of  the  market  has  different  limits  from  those  of  valuation,  because  all 
properties  which  cannot  be  alienated  and  for  which  a  value  but  not  a  price 
might  be  fixed  are  outside  the  market  limits.  Moreover,  on  the  market,  where 
the  exchange  of  real  estate  is  actually  carried  out,  the  status  of  the  contract- 
ing parties  has  a  great  influence  upon  the  particular  market  value  in  this 
case,  while  valuation,  which  is  impersonal,  does  not  allow  for  these  influences. 
In  practice,  a  valuation  is  often  required  for  the  purpose  of  estimating  the 
selling  value,  thus  compelling  the  valuer  to  base  his  judgment  on  that  likely 
to  be  given  by  the  market. 

Market  and  valuation  only  deal  with  real  estate  considered  as  capital, 
and  can  therefore  only  be  estimated  b}'  capitalisation  either  directly  or 
indirectly  of  the  revenues  and  material  advantages  which  it  produces. 

At  an}'  given  moment,  in  each  locality,  the  value  of  all  the  real  estates 
furnishing  equal  revenues  will  be  equal  (provided  of  course  that  all  forms 
of  positive  and  negative  revenue  are  calculated) .  In  view  of  the  difficult}'  of 
valuing  immaterial  revenues,  it  is  customary  in  practice  to  divide  the  revenues 
of  real  estate  into  material  and  immaterial  revenues  ;  the  corresponding 
rate  of  interest  is  also  divided  into  2  parts,  one  being  ascribed  to  the  material 
and  the  other  to  the  immaterial  revenues.  Then,  only  the  material  revenues 
are  capitalised  in  proportion  to  their  share  of  the  rate  of  interest  which,  owing 
to  this  fact,  will  be  greater  or  less  than  the  current  rate,  according  as  the 
positive  or  negative  revenues  predominate  in  the  immaterial  revenues;  the 
resulting  capital  value  is  considered   as  the  value  of  the  whole  real  estate. 

To  determine  the  value  of  real  estate  it  is  necessar}^  to  estimate  :  i) 
the  amount  in  currency  of  its  material  revenues  and  that  of  the  share  of 
innnaterial  revenues  which  can  be  valued;  2)  the  rate  of  interest  according 
to  which  this  amount  is  to  be  capitalised.  According  to  the  methods  that 
can  be  employed  in  determining  these  data,  a  decision  as  to  the  value  of 
the  analvtic  method  of  valuation,  can  be  made. 
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The  writer  divides  valuations,  according  to  their  purposes,  in   3  prin- 
cipal categories,  in  Table  I  : 

Table  I.  —  Categories  of  Valuation. 

\  Valuations  for  purposes  of  taxation  ; 


Revenue 


for  usufruct  or  life  interest. 


Valuations 
having  for 
their  final 
object  the 
determina- 
tion (jf 


Valuations  for  mortgage  security  : 
t:   i  L  "  for  compensation  for  damage  caused  by  hail,  etc. : 

I  c    =  '  >i  of  dauiage  resulting  from  military  action ; 

I  ="  ?;  I  "  in  respect  of  temporar\-  occupation ; 

capi-    I  jj  s:  f  „  of    indemnity  for  bad    management    of   properties 

tal  _  rented, 

as  a    . 

source  1  /  Valuations  for  expropriation  ; 

of       ]  S  «  V  "  o*  improvements  or  damage  caused  by  neglect ; 

"  of  servitudes ; 

»  for  change  of  value    due    to    the    opening    of    new 

public  roads  or  the  establishment  of  new  means 
of  communication. 


capit 
independe 


/  Valuations  of  indemnit  j'  for  fire,  earthquake,  etc. : 
ital       I  Treasury  valuations  tor   ascertaining   value   for  succession  or 
indent  1 


death  duties,  etc. 


/  Valuations  for  changes  in  value    of  lands  due    to    regulations 
'  for  their  improvement. 


According  to  the  economic  nature  of  the  real  properties  to  be  valued 
(buildings,  building  and  farm  lands,  quarries,  mines,  etc.),  the  categories  of 
Table  II  are  drawn  up. 

Table  II.  —   Categories  of  Valuations 
according  to  the  economic  nature  of  the  property . 


Real 
property 
yielding 
revenue 


directly 


material 


immate- 
rial 


in  cash 


in   produce 


real  property  let  at  a  fair  price  payable  in 
cash  ; 

real  propert  j-  let  at  a  fair  price  payable  in  kind ; 
real  property  managed  or  worked  by  the  owner 
buildings  to  be  demoli-^hed  for  utilisation  of 
the  building  material ; 


i  buildings  and  lands  required  for  social  or  public  purposes 
1  for  road  construction,  religious  purposes  etc.;  sterile 
i       fields,   properties  yelding  no  revenue  and  incapable  of 


j-ielding  any : 


with  dvnamic  function 


mixed 


\ 

\  y      -n      .    *•     r       i.-  S  houses 

f  with  static  function        { 
\  '  /     pleas 

indi-     ^  buildings  and  lands  needed  for  the  exercise  of  an  industry  ; 
rectly    (  building  lands. 


S  real  properties  with  improvable 
)     revenue ; 

\  houses  servini;:  for  purposes    nf 
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The  writer  examines  the  categories  contained  in  Table  II  and  points  out 
that  none  of  them  can  escape  the  necessity  of  analysis  in  order  to  determine 
the  capitalisable  income  it  is  capable  of  yielding  ;  he  arrives  at  the  same 
conclusions  on  considering  the  valuations  according  to  the  object  they  have 
in  view.  The  difficulties  of  economic  analyses  are  of  3  kinds,  according 
to  the  amount  of  revenues  which  the  real  property  can  produce,  the  price 
by  which  its  value  may  be  expressed  in  currency,  and  finally  the  time  to 
which  these  revenues  and  their  valuations  relate. 

From  an  examination  of  these  difficulties  and  the  method  which  va- 
luation suggests  for  overcoming  them,  the  writer  concludes  that  the  valua- 
tion can  only,  quite  conscientiously,  draw  up  approximate  judgments,  and 
the  valuer  can  only  indicate  the  maximum  and  minimum  limits  within  which 
are  contained  not  only  the  value  asked  of  him,  but  also  all  the  values  which 
each  of  the  persons  called  upon  to  give  their  opinion  may  attribute  to  the 
real  property  in  question.  If  he  has  to  decide  in  favour  of  a  single  value, 
the  valuer  will  within  these  limits  look  for  the  normal  average  value,  the 
determination  of  which  for  one  real  property  always  gains  by  being  the 
result  rather  of  an  anal3rtic  valuation  than  of  a  market  valuation  ;  because, 
while  the  market  value  is  made  up  of  2  parts  which  each  contribute  their 
personal  tendencies  to  the  exclusion  of  all  others,  the  expert  according  to 
the  rules  of  valuation  divests  himself  of  his  own  personality  in  order  to  as- 
sume a  personality  summing  up  the  tendencies  of  the  others. 

Examining  next  the  other  methods  of  valuation  termed  indirect,  direct 
empirical,  statistical  and  mixed  methods,  the  writer  observes  that  they  all 
take  their  rise  more  or  less  remotely  from  economic  analysis,  and  with  regard 
to  the  analytic  method   he  draws  the  following  conclusions  : 

In  view  of  the  fact  that  the  value  of  real  property  depends  on  the  total 
revenues  obtained  from  it  and  the  rate  of  interest  at  which  they  are  capitalise- 
ed,  and  that  this  value  cannot  be  determined  otherwise  than  b}-  means 
of  these  two  factors,  it  is  absolutely  necessary,  after  reviewing  all  the  cases 
which  occur  in  i^aluation,  to  conclude  that  each  of  these  must  be  analysed 
in  order' to  ascertain  either  the  amount  of  the  revenue  or  the  rate  of  the  ma- 
terial and  immaterial  revenues  which  can  be  derived  from  each  real  property 
and  consequently  the  rate  to  be  applied  for  capitalisation.  As  in  these 
determinations  there  may  be  differences  of  valuation,  the  estimate  must 
allow  for  extreme  valuations;  its  conclusions  must  therefore  usually  be  express- 
ed within  maxima  and  minima,  between  which  the  entire  series  of  valuations 
of  different  persons  ma}'  fluctuate,  and  it  must,  in  order  to  reach  these  con- 
clusions use  the  methods  which  the  science  of  valuation  shows  to  be  sanction- 
ed and  accepted  as  accurate  in  practice.  If  the  valuation  is  required  to 
give  a  single  precise  value,  it  must  select  the  latter  within  the  scale  ly- 
ing between  the  two  extreme  values,  either  taking  into  account  the  partic- 
ular conditions  and  the  purposes  of  this  special  problem,  or  by  calling 
to  its  aid  all  the  subsidiary  criteria  which  experience  and  practice  may  sug- 
gest, in  order  to  find  the  standard  of  valuation  which  the  majorit}-  of  per- 
sons would  apply  in  this  particular  case  and  for  this  particular  object. 
In  these  cases  the  valuation  must  never  be  considered  as  containing  an  ab- 


.RUR.^^1,  iXOXOMICS  1 171 


solute  aTid  unassailable  judgment.  Under  these  circumstances  the  valua- 
tion can  test  the  accuracy  of  its  judgments  by  comparing  its  own  estimate 
with  other  similar  valuations  in  like  cases,  but  it  must  do  this  carefully, 
given  the  extreme  difficulty  of  establishing  a  perfect  comparison  between 
different  cases. 

Valuation  should  not  resort  to  other  methods  than  the  analytic  except  for 
rough  estimates,  and  should  always  maintain  some  doubt  as  to  the  accuracy 
of  the  results  if  they  are  not  corroborated  by  a  thorough  examination,  the 
direct  consequence  of  which  is  to  lead  to  an  anah'sis.  If  it  be  borne  in 
mind  that  analysis  is,  and  should  always  be,  the  means  by  which  the  results 
are  obtained  or  checked  in  the  course  of  time,  it  may  be  doubted  whether 
there  really  exist  any  other  methods  of  valuation  than  the  analytic  method. 

906  -  Cost  of  Production  of  the  Principal  Cereals  in  European  Russia. —  kotelnikov  v. 
in  Cejhrhof  Xo.iffncineo  u  .'TrocnsoOcineo,  .iivifjyHa.ih  MiiHKciiwponea  Sc.u.u'dio.iifi 
{Agriculture  and-  Sylviculture,  review  published  by  the  Ministn-  of  Agriculture).  Vol.  CCL,, 
Year  lyXXVI,  pp.  451-459.  Petrograd,  March  1915. 

The  section  of  Rural  Economy  and  Agricultural  Statistics  of  the  Minis- 
try of  Agriculture  recenth^  published  the  results  of  an  enquir^^  into  the 
cost  of  production  of  the  principal  cereals  in  European  Russia,  namely, 
winter  rye,  oats,  spring  wheat,  winter  wheat  and  barley,  and  the  profit 
furnished  by  each  of  these  crops.  The  investigation  is  based  on  the  replies 
given  by  farmers  who  are  correspondents  of  the  Section,  and  some  institu- 
tions and  persons  interested  in  agriculture,  to  a  list  of  questions  addressed 
to  them.  The  number  of  replies  was  5  i6q,  of  which  3  y^y  related  to  pea- 
sant farms  and  i  442  to  those  of  large  landowners. 

The  material  collected  in  this  way  contains  data  concerning  winter 
r3'e  and  oats  in  60  governments,  barley  in  52,  spring  wheat  in  47  and  winter 
wheat  in  47  governments.  The  governments  of  the  kingdom  of  Poland  are 
excluded  from  the  enquiry.  The  data  are  grouped  according  to  the  govern- 
ments and  principal  agricultural  regions.  The  publication  dealt  with  by  the 
writer  will  be  followed  by  two  others,  one  of  which  will  contain  monographs 
and  analytical  data  regarding  individual  farms,  and  the  other  the  special 
local  enquiries  to  be  carried  out  by  some  zemstvos,  with  the  financial  assist- 
ance of  the  Section,  in  governments  more  or  less  typical  for  each  of  the 
different  regions. 

The  data  collected  are  digested  similarly  to  the  cereals  under  study  ; 
they  are  regrouped  for  the  governments  according  to  the  area  of  the  farms. 
The  first  group  contains  farms  with  an  area  up  to  154  acres  ;  the  second, 
farms  with  between  54  and  135  acres;  the  third  those  from  135  to 
540;  the  fourth,  those  from  540  to  1350  and  the  fifth,  those  of  1350 
acres  and  upwards.  Three  averages  arc  made  :  one  for  farms  u])  to  135 
acres,  another  for  those  with  more  than  135  acres  and  the  third  for  all 
the  farms  in  the  government. 

Without  dwelling  on  the  details  of  treatment  of  the  statistical  data  col- 
lected, we  pass  on  to  the  data  relating  to  the  great  agricultural  regions  of  Rus- 
sia, which  data  have  been  combined  by  the  writer  in  a  somewhat  different 
way  as  compared  with  the  publication  of  the  Section,  inasmuch  as  in  determin- 
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ing  the  percentage  of  each  of  the  elements  of  the  cost  of  production  there  has 
also  been  taken  into  account  the  cost  of  renting  of  the  soil,  in  \-iew  of  the 
great  importance  of  this  factor  in  production.  The  table  modified  in  this 
way  is  reproduced  here.  It  contains  the  total  of  all  the  expenses  of  culti- 
vation for  each  cereal.  This  total  comprises  :  i)  the  expenses  for  all 
the  labour  connected  with  production,  tillage  of  the  soil,  sowing,  after 
management,  crop,  carting  away  from  the  field,  threshing  and  cleaning  the 
grain  ;  2)  the  cost  of  the  grain  required  for  sowing  ;  3)  the  cost  of  the 
manure, including  the  expenses  of  its  carriage ;  4)  general  expenses,  and  5) 
the  cost  of  renting  of  the  soil.  In  addition,  the  table  also  indicates  the 
cost  of  production  of  one  bushel  of  each  cereal ;  this  cost  also  comprises  the 
rent  of  the  groimd.  In  order,  however,  to  determine  this  cost  price,  the  value 
of  the  straw  was  deducted  from  the  total  expenses  of  production,  that  is  to 
sa}-,  the  cost  of  production  of  the  grain  alone  is  given,  which,  according  to 
the  writer,  corresponds  better  to  the  actual  conditions  of  agricultural  eco- 
nomic life.  Finally,  in  the  table  there  is  shown  the  percentage  of  each  class 
of  expenses  relatively  to  the  total  of  such  expen.ses. 

On  comparing  the  particulars  of  the  table,  it  is  seen  that  the  principal 
cereals  grown  in  Russia  arranged  according  to  the  cost  of  production  fall  into 
the  following  order;  i)  winter  wheat,  4s.  10  d.  per  cwt;  2)  spring  wheat,  4  s.  7  rf. ; 
3)  winter  r\'e,  4  s.  6d.  ;  4)  barley  3  .s.  5  d.  and  5)  oats  3  s.  6  d.  The  writer 
attributes  great  value  to  the  figures  collected  inasmuch  as  they  allow  of 
ascertaining  the  value  of  each  of  the  elements  of  production  and  the  relations 
between  these  elements  for  each  cereal  and  for  each  of  the  regions  and  go- 
vernments ;  consequently  some  comparisons  aremade. 

Winter  Rye.  —  The  cost  of  production  of  winter  r\-e  is  higher  outside 
the  zone  of  "  tchernoziom  "  that  in  that  zone,  both  in  respect  of  expenses 
per  acre  (£  2.15.2  against  £  2.6.3)  ^^^^  in  the  cost  of  one  cwt.  of  grain  pro- 
duced (4  s.  gd.  against  4  s.  4^.).  Thus  between  the  different  regions  of 
these  two  zones  verv*  great  fluctuations  are  seen.  The  importance  of  each 
of  the  elements  of  rj-e  production  presents  itself  as  follows  :  the  highest 
value  is  that  of  the  labour  expenses;  on  the  average  throughout  all  European 
Russia  they  represent  more  than  one  third  of  all  the  expenses  of  production 
of  cereals  ;  in  the  "  tchernoziom  "  zone  the  amount  of  labour  expenses  is 
greater  than  outside  this  zone.  The  two  other  classes  of  expenses  —  soil  rent 
and  manure  —  in  European  Russia  are  about  the  same  in  amount,  each  re 
presenting  1/5  of  the  total  expenses  (20.6  and  20  %)  ;  but  in  the  tchernoziom 
zone,  the  soil  rent  is  the  greater  while  in  the  other  zone  it  is  the  manure.  The 
sum  of  these  two  expenses  gives  similar  values  both  for  the  tchernoziom 
zone  and  for  the  other,  namely  39.3  %,  in  the  former  case  and  41.7  %  in 
the  latter.  The  total  of  these  expenses  is  said  to  determine  the  cost  of  pro- 
duction of  the  rye.  The  next  class  of  expenses  is  represented  for  the  non- 
tchernoziom  zone  b}'  sowing  expenses,  and  for  the  tchernoziom  zone  by 
general  expenses  ;  this  difference  is  explained  by  the  higher  cost  of  produc- 
tion of  the  cereals,  and  consequently  of  seeds,  and  by  the  closer  sowing  in 
the  former  zone  ;  in  the  tchernoziom  zone,  by  the  slight  amount  of  cultiva- 
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Cost  of  Production  of 

the  Pri 

icipal  Cereals 

in  European 

Russia. 

Expenses 
per 
acre 

Cost 
of         i 
production 
of  one 

cvvt. 
of  grain 

Percentile  of  total  expenses 

Agricultural  districts 

for 
land 
rent 

for 
labour 

for 
seeds 

for 
manure 

for 
general 
expenses 

£    s. 

d. 

£    s.  d. 

I.   Winter  Rye. 

Central  agricultural 

2. II. 

8 

0.    4.10 

31-8 

31-3 

10.6 

151 

II. 2 

Middle   Volga 

2.    4. 

4 

0.  4-  5 

25-5 

38.7 

10.9 

14.0 

10. M 

Lower  Volga 

I.lS. 

5 

o-  3-  3 

14.9 

58.2 

9.4 

6.0 

11-5 

South-West 

2.15- 

2 

0.  4.   I 

24.2 

39-2 

10.7 

14.7 

II. 2 

Xew-Russia 

1. 10. 

6 

0.  4.   I 

32.0 

41.8 

10.7 

3-1 

12. 1 

Little  Russia 

2.16. 

2 

0.  4.  8 

27-3 

35-8 

8.5 

18.7 

9-7 

Tchernoziom  Zone 

2.    6. 

3 

0.  4.  4 

26.4 

39-5 

10.2 

12.9 

II. 0 

Industrial 

2.14. 

5 

0.  5-   I 

20.5 

32-9 

12.2 

25-4 

8.9 

\\Tiite  Russia 

2.16. 

0 

0.  6.  0 

19.0 

34-2 

12.2 

25.0 

0.6 

Lithuania 

2-    3- 

7 

0.  3.10  i 

17.7 

39-1 

14.6 

19-5 

9-1 

Lakes 

3.  0. 

2 

0.  5.  2 

15-4 

36.0 

13-4 

27.4 

7.8 

Baltic  (I) 

3-  5. 

6 

0.  4.  6 

19.7 

33-0 

II. I 

28.6 

7.6 

■Outside  the  Tchernoziom  zone.   . 

2.15. 

2 

0.  4.  9 

15-7 

36.6 

I3-I 

26.0 

8-7 

European    Russia    .    .    . 

2.10. 

10 

0.  4.  6 

20.6 

37-9 

11.8 

20.0 

9.8 

II 

.  Oats. 

Central  agricultural 

2-  3- 

5 

0.  3.  8 

30.8 

33-6 

13-3 

9.0 

13-3 

IMiddle  Volga 

1. 16. 

8 

0.   3.   2 

24.9 

40. 0 

13.2 

8.6 

13-2 

I^ower  Volga 

I.  9. 

I 

0.   3.  2 

15-8 

56.7 

12.3 

1.5 

137 

South  West 

2.   7. 

2 

o-  3-  4 

26.7 

45-0 

12.6 

1.9 

13-8 

New  Russia 

1. 17. 

3 

0.  3.   4 

31.8 

41.9 

11.7 

1.8 

12.8 

lyittle   Russia 

2.  5- 

3 

0.  3.  6 

28.7 

36.8 

10.8 

1 1.6 

12. 1 

Tchernoziom  Zone 

1. 19. 

6 

0.   3-  5 

27.0 

40.0 

12.3 

7.7 

13.0 

Industrial 

2.  4. 

8 

0.  4.  0 

14.1 

39.2 

18.7 

16.1 

ri.9 

White   Russia 

2.  6. 

6 

0.  4.   I 

20.1 

36.3 

17.7 

14. 1 

11.8 

Lithuania 

1. 19. 

2 

0.  2. II 

14-7 

40.0 

18.8 

16.2 

IO-3 

I,akes 

2.  8. 

0 

o-  4-  3 

16.7 

38.7 

19.6 

15-2 

9-7 

Baltic  (i) 

2.10. 

3 

0.   2.  8 
0.  3.  8j 

25.5 

38.7 

16.2 

8.6 

II. 0 

Outside  the  Tchernoziom  zone.   . 

2.  4. 

0 

16.5 

39.4 

18.5 

14.7 

10.9 

2.   I. 

II 

0.  3.  6 

21.5 

39-7 

15-5 

II-3 

11.9 

(i)  I'or  the  I'ral  region  and  the  Northern 
production  of  winter  lye,  winter  wheat,  oats  ( 


region,  no  data  are  available  as  to  the  cost  of 
r  barlev. 
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Cost  of  production 

of  the  p 

rincipal 

cereah 

m  European 

Russia. 

Cost 

Percentage  of  total 

expenses 

Ivxpeiise? 
per 

of 

proi.tuction 

of  one 

Agricultural  districts 

for 

for 

for 

for 

for 

acre 

:wt. 

land 

^enera! 

ot 

grain 

rent 

labour 

seeds 

manure 

e.\penses 

i,  s.  d. 

£ 

s.  d. 

III.    Spring   u'l 

eat. 

Central  agricultural 

2.13.  0 

0. 

5-    I 

33-2 

33-7 

14.6 

6.8 

II.  6 

Middle   Volga 

2.  I.  3 

0. 

4-    5 

25.8 

40.1 

17.6 

4'7 

11.8 

I-I5-   3 

0. 

3.  8 

20.7 

53-4 

14-3 

1-7 

9-9 

New  Russia 

2.   I.  4 

0. 

4-  7 

32.2 

39.4 

14.8 

1-7 

II.9 

l,ittle  Russia 

2.  2.   9 

0. 

4.11 

29.7 

35-1 

14.2 

10.2 

10.8 

Tchernoziom  zone 

2.  4-  3 

0. 

4-  7 

28.8 

39.4 

I5-I 

5-4 

II. 4 

IV.   Winter  wh 

-at. 

Central  agricultural 

3.   I. II 

0. 

5.   I 

33-.5 

30.4 

12.5 

14.8 

8.9 

South-West 

3-   4-  4 

0. 

4.10 

2-1-9 

36.4 

II-5 

17-3 

9.9 

New  Russia 

2.  5. 

0. 

4.  2 

29.7 

41.0 

13.8 

4.8 

10.7 

lyittle   Russia 

2. 18. 10 

0. 

4.   7 

27-3 

34-5 

10.7 

18.1 

9-3 

Tchcrnnztom  zone 

2.17.   8 

0. 

4.11 

28.7 

35-2 

12.0 

1.1.4 

9.6 

White  Russia 

3.   I. II 

0. 

5-  3 

20.9 

34-'^ 

12.7 

23.8 

8.9 

I<ithuania 

'.12  II 

n 

3-  9 
4.10 

1 7  T 

40.8 
32.0 

16  ^ 

17-5 
30.0 

_  ^ 

Baltic 

3- 1 7-  3 

0. 

18.8 

12.2 

7-1 

Outside  the  Tchernoziom  zone  .   . 

3.  2.10 

0. 

4.  9 

18.7 

35-2 

136 

240 

7-9 

European    Russia.    .    . 

3-  o-  3 

0. 

4.10 

23-5 

35-3 

12.9 

19.6 

8.7 

V. 

Barley. 

Central  agricultural 

2.   7.  2 

0. 

4.   I 

33 -o 

36.9 

10.2 

5-7 

14.I 

Lower   Volga 

1.15.11 

0. 

3-  3! 

21.0 

.55-1 

8.9 

1-7 

12.2 

South-West 

2.10.  0 

0. 

3.   4 

26.8 

36.2 

12. 1 

12. Q 

13.0 

Xcw  Russia 

1. 18.    7 

0. 

3-  2 

27.4 

45-1 

19.9 

2-3 

13-4 

Little  Russia 

2.  6.  0 

0. 

3- 10 

29.3 

38.0 

II. 0 

9-9 

ii.y 

Tchernoziom  zone 

2.  2.  2 

0. 

3-    2! 

28.0 

4I.0 

II. 2 

7-1 

12.7 

White  Russia 

2.  9. II 

0. 

4.    I 

21.9 

37-4 

14.2 

15.0 

10.9 

lyithuania 

2.   I.    I 

0. 

3-  4 

16.5 

4IH 

15.8 

16.4 

9.9 

I<akes 

2.10.  8 

0. 

.^.  0 

20.0 

37-1 

15.4 

18.2 

9.2 

Baltic   (i) 

2.14.   7 

0. 

3.  8 

25.4 

49.0 

13-4 

12.0 

lO.I 

Outside  the  Tchernoziom    .    .    . 

2.   7.   I 

0. 

4.  0 

17-9 

39-6 

16.0 

16.5 

lO.O 

European    Russia    .    .    . 

2.  4.10 

0. 

3-  5 

22.7 

40.3 

13-7 

12. 1 

II-3 

(i)  For  the  Ural  region  and 
production  of  winter  rye,  winter 


the  Northern  region,  no  data  are  available  as  to  the  cost  ol 
wheat,  oats  or  barley. 
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tion  of  other  crops  than  grain  crops  which  might  be  charged  with  a  part  of 
the  general  expenses. 

Winter  Wheat.  —  The  cost  of  production  of  this  grain  crop  is  nearly 
the  same  in  the  two  zones  (4  s.  11  d.  per  cwt  in  the  tchernoziom  zone  as 
against  4  s.  g  d.  outside  this  zone) ,  in  spite  of  the  higher  expenses  per  acre 
4  5'.  9  d.  more  per  acre  in  the  latter  zone.  This  uniformity  is  due  to  the 
higher  value  of  the  straw  in  the  zone  outside  the  tchernoziom,  the  latter 
having  been  valued  in  this  zone  at  £  i.  as  against  11  s.  ^  d.  in  the  tcherno- 
ziom zone.  Among  the  different  expenses  of  production  the  chief  import- 
ance appertains,  as  in  the  case  of  winter  rye,  to  the  expenses  for  labour 
(35.4  %)  ;  then,  for  the  tchernoziom  zone,  the  second  place  is  occupied  by 
the  rent  of  land  (28.7  %),  and  outside  this  zone  bj^  costs  of  manure.  P'or 
the  winter  wheat  likewise,  the  total  expenses  for  rent  of  land  and  for  manure 
is  almost  equal  in  both  zones  :  43.1  %  in  the  zone  of  tchernoziom  and  43.2  % 
in  the  other  zone,  and  this  total  is  the  predominating  factor  in  the  cost  of 
production.  The  importance  of  the  other  classes  of  expenses  is  almost 
the   same   as   in   rye   cultivation. 

Oats  —  Among  spring  cereals,  oats  is  the  most  widely  grown.  Its  cost 
of  production  in  the  zone  lying  outside  the  tchernoziom  region  is  slightly 
higher  than  in  the  latter  zone  3  6'.  8  d.  as  against  3  s.  5  t?.  per  cwt);  the  biggest 
regional  fluctuations  of  this  cost  are  observed  in  the  zone  lying  outside  the 
tchernoziom  zone. 

Barley.  —  Its  cost  price  is  greater  in  the  zone  outside  the  tchernoziom 
than  in  the  tchernoziom  zone  (4  s.  per  cwt  as  against  3  s.  2  d.). 

Spring  Wheat  —  Its  cultivation  is  concentrated  in  5  regions  of  the  tcher- 
noziom zone.  The  cost  price  for  all  these  regions  is  4  s.  7  d.  per  cwt  of  grain ; 
the  fluctuations  between  the  different  regions  are  very  great. 

With  respect  to  the  importance  of  each  class  of  expenses  in  the  growing 
of  spring  cereals,  it  may  be  repeated  that  the  most  important  one,  i.  c.  the 
highest  relative  amount,  is  represented  b}'  the  costs  for  labour,  and  this 
importance  is  even  greater  than  for  the  winter  cereals.  The  second  place 
in  respect  to  all  spring  cereals  in  the  tchernoziom  zone  falls  to  expenses  for 
rent  of  the  soil  ;  outside  the  tchernoziom,  in  the  case  of  oat  cultivation,  to 
the  expenses  for  rent  of  the  soil,  the  latter  being  of  almost  equal  amount 
in  both  cultivations  :  in  respect  of  barley  the  expenditure  for  manure  again 
is  similar  in  importance  or  amount.  It  is  furthermore  necessary  to  point 
out  that  in  spring  cereal  growing  the  expenses  for  manure  are  relatively 
more  considerable  than  for  winter  cereals. 

907  -  Wheat-growing  on  the  Share-farming  System  in  the  State  of  Victoria.  Australia ; 

Results  obtained  in  1915.  —  Ihc  journal  nt  tin   Ihparhm-nt  i<i  A'^nculliin   ni    I'uicna, 
Australia,  Vol.  XIV,  Part  3,  pp.  i7f)-iHa.  MdbouiiR-,  :\r:uch  10,  igifi. 

In  1905,  the  Department  of  Agriculture  in  Victoria  asked  farmers  in 
that  State  to.  sow  the  largest  possible  area  with  wheat  in  antici])ation  of 
good  prices.  Unfortunately,  a  number  of  these  farmers,  having  suffered 
severely  owing  to  failure  of  the  previous  harvest  through  drought,  did  not 
possess  the- necessary  funds  to  increase  their  wheat  sowings.  This  fact  led 
several  city  investors  to  take  an  interest  in  the  question,  and  they  expressed 
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a  wish  to  invest  money  in  wheat-growing.  The  Department  of  Agricul- 
ture then  undertook  to  put  the  farmers  into  communication  with  the  capi- 
tahsts,  and  a  number  of  the  latter  concluded  arrangements  under  which 
their  financial  aid  was  afforded  for  the  purpose  of  more  extensive  wheat 
sowing. 

One  of  them  sent  the  Department  of  Agriculture  a  summary  of  the  re- 
sults of  his  investment.  He  supplied  the  necessary  funds  for  cultivating 
on  the  share  farming  system  204  acres  in  Borungand  500  acres  in  theMallee, 
that  is  to  say,  he  paid  the  farmer  a  given  sum  for  putting  in  and  taking 
off  the  crop,  supplied  2/3  of  the  seed  and  manure,  and  in  exchange  took  for 
his  account  ^/^  of  the  crop.  The  results  obtained  are  set  out  in  the  appended 
Table. 

I.  —  Borung. 

Expenditure. 

£.     i.    d. 
(i)  Cash  advance  to  farmer  for  working  204  acres  of  land  at 

£  r  per  acre 204.    0.0 

(i)  Seed  wheat  (2/3)  at  7s.  per  bushel 50.    o.  o 

(3)  Two  thirds  of  the  cost  of  5  tons  of  superphosphate  .    .  15.  10.  3 

(4)  Sacks 33-  I5-" 

Total  cost.     ...   £     305.    3. 3 
Receipts. 
Investor's  share  (^/g)  of  wheat:  2934  bushels 

II.  —  Mallee. 

Expenditure. 

£    s.    d. 
(i)  Cash  advance  to  farmer  for  working  500  acres  of  wheat  at 

16  s 400.    o.  o 

(2)  Seed  wheat  i^l^,  purchase  and  carriage 74.    9.  o 

(3)  Manure  (2/3) 25.    i.  o 

(4)  Sacks,  purchase  and  carriage 44.  14.  6 

(5)  Carriage  of  wheat  to  railway  station,  8  miles 41.    2.  o 

Total  cost     .    .    .   £     5f^6.    6.  6 
Receipts. 
Share  f)f  investor  :  3  744  bushels  of  wheat  and  52  tons  hay. 

Thus  the  total  sum  invested  by  the  capitalist  in  this  undertaking, 
£  890.19.9,  yielded  him  6678  bushels  of  wheat  at  the  railway  siding,  and  52 
tons  oihzy. 

Deducting  from  this  sum  the  value  of  the  hay  at  30  s.  a  ton  the  grain 
would  have  cost  the  investor  £  813  in  all  or  2S.  ^Y^  d.  per  bushel.  There- 
fore he  can  realise  a  considerable  profit  on  its  sale,  as  the  price  of  wheat 
/  0.  b.  in  Victoria  is  at  present  5s.  3  ^^(?. 

The  two  farmers  and  the  capitalist  are  so  satisfied  with  their  joint  oper- 
ations that  they  have  entered  into  fresh  contracts  for  still  further  exten- 
sion of  wheat-growing  over  1000  acres  this  j'ear. 
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los  -  Strawberry  Farming  as  an  Exclusive  Cultivation  in  the  South  of  the  United 

States. —  I'hc  Southern  Fruit   (irawfr,  Vol.  XX,  Xo.  s,   pp.  loi-im.   Chcittaiiuoga,   Ten. 
May  11)1  h. 

In  the  Southern  part  of  the  United  States  of  America  the  cost  price 
of  strawberries  relatively  to  the  unit  of  area  varies  of  course  v^^ithin  faiily 
wide  limits.  In  view,  however,  of  the  extension  undergone  by  this  cultiva- 
tion in  many  Southern  States,  where  there  are  numbers  of  farms  engaged 
exclusively  in  .strawberrj*  growing,  and  where  instances  of  farms  cultivat- 
ing more  than  740  acres  of  strawberries  and  employing  from  2000  to 
3000  work-people  at  harvest  time  are  not  wanting,  it  is  interesting  to  pub- 
lish the  average  data  relating  to  the  expenses  and  production  per  acre 
as  they  result  from  a  large  number  of  statements  issued  from  the  United 
States  Department  of  Agriculture. 

The  costs  of  cultivation,  cropping  and  packing  per  acre  vary  within  the 
following  Hmits,  the  lowest  of  which  is  considered  to  be  the  average  of  the 
greater  part  of  the  producing  centres,  while  the  highest  must  be  regarded 
as  an  extreme  limit  only  reached  in  some  parts  where  the  crops  are  excep- 
tionally early,  such  as  Florida. 

Interest  on  capital  invested 

Preparation  of  lyand 

Manure 

Plant  purchased  

Setting  lants 

Cultivation,  hoeing 

Mulching 

Totiil  cost  per  acre  for  first  year.  .  .  . 
Costs  of  picking,  sorting  and   packing  for  an 

average  crop  of  2  000  quarts  per  acre    . 

Crates  and  Boxes      

Costs  of  carriage  to  railway  etc 

Total  expenses  of  cultivation  and  sali- .   .    . 

Many  strawberry  growers  secure  a  yield  of  3  000  quarts  per  acre  and 
yields  of  4  000  and  5  000  quarts  to  the  acre  are  not  uncommon.  A  yield  of 
2  000  quarts  is  required  to  make  the  crop  at  all  remunerative.  The  low 
prices  ruling  for  strawberries  at  the  time  of  greatest  production  have  often 
caused  losses  to  the  growers  ;  some  of  them  have  found  themselves  under 
the  necessity  of  leaving  from  20  to  25  %  of  the  crop  on  the  field.  This 
drawback  is  about  to  disappear  owing  to  the  creation  of  industries  which 
will  convert  the  strawberries  into  jam,  etc.,  in  the  centres  of  production. 
The  manufacturers  in  some  cases,  treat  the  strawberries  on  the  spot,  with 
an  equal  proportion  by  weight  of  sugar.  They  are  put  up  in  barrels  and 
loaded  in  refrigerator  cars,  and  sent  to  a  cold-storage  plant  where  they  are 
kept  imtil  needed. 

Some  growers  are  at  the  present  time  studying  the  question  of  creating 
co-operative  jam  factories,   with  a  view  to  utilising  those  strawberries 
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which  are  not  adapted  for  putting  on  the  market,  being  over-ripe,  and  also 
the  question  of  the  utiHsation  of  the  crop  generally  at  times  of  over-pro- 
duction and  fall  of  prices  for  fresh  strawberries. 

909  -  Cost  of  Milk  Production  in  the  County  of  Jefferson,  State  of  New  York,  United 

States  of  America.  —  Hoithk  II.  a.  mvI  Roukktox  I-".  I'..,  in  CumeU  Univasitv, 
Agricultural  Experiment  Station  of  ihc  Colleiic  of  Agriculture,  Bulletin  357,  pp.  133-162, 
fig.  6o-6s.  Ithaca,  X.  Y.,  March  10 13, 

In  order  to  ascertain  the  cost  of  milk  production,  the  county  of  Jeffer- 
son, Xew-York,  was  selected.  This  is  one  of  the  New- York  counties  where 
agriculture  is  most  progressive  :  it  produces  cereals,  forage,  etc.,  and  it  is 
inferior  to  two  only  of  all  the  other  counties  in  the  number  of  dairy  cows 
bred  there.  The  bttlk  of  the  milk  production  is  converted  into  cheese, 
although  the  trade  in  milk  itself  has  made  rapid  strides  of  late  years. 

The  organisation  of  a  farm  bureau  in  the  count3%  which  took  place  in 
April  1912,  allowed  of  obtaining  the  data  set  out  in  the  Bulletin  in  ques- 
tion. The  bureau  founded  three  societies  for  testing  milk  production,  in- 
cluding 653  herds  distributed  through  the  different  parts  of  the  county. 
Registration  for  one  year  of  the  production  of  834  cows  resulted  in  the 
following:  facts  :. 


Table  I.  —  Average  Production,  Cost  of  P>oducti 
and  Profit  for  834  cows. 


on 


Item 


Production 
per  cow 

(lbs.) 


Milk  yield. 
Butter  fat 


6621 
241 


Cost 


ixr  100  lbs. 
milk 


per  I  lb. 
butter-fat 


Cost  of  feed 

Fixed  costs 

Interest  on  investment  in  cow  phis  hauling  costs  per  cow 


$51-57  S-78 

35-('5    !  -54 

11.25  -17 


Total   gross  cost  of  production 
Credit  bv  calf  and  manure  .    . 


S  98.47  i     $1-49 


Net  cost  of  production. 
Value  of  production  .    . 


18.23 

S  80.24 
100.63 


Average  profit. 


S  20.39 


.28 

S  1.2 1 
1-52 


•31 


S.2I4 
.148 
.047 

S  .409 
.076 

S  -333 


TKe  cost  of  pasturage  per  month  per  cow  varied  in  the  different  So- 
cieties from  .$  I  to  $  1.5.  The  average  spot  value  of  mixed  ha}'  was  %  12 
per  ton.  Ensilaged  maize  (forage)  was  reckoned  at  the  rate  of  S  4  per 
ton.  The  average  cost  of  concentrates  purchased  was  $  30  per  ton.  The 
net  average  annual  cost  of  feeding  one  cow  was  S  51-57  or  64  %  of  the  net 
average  cost  of  maintenance. 
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Table  II.  —  Relation  of  Yield  to  Cost  and  Profit  for  834  Cows. 
.  Comparison  of  Groups  of  Different  Productive  A  hility. 


Group 

u   M 

1 

Average 

cost 

of 

production 

Net  cost 

of 

production 

Value 

of 

production 

Profit 
lier 
cow 

Net  cost 

per 

100  lbs 

of 

milk 

Profit 

per  100  lbs 

of 

milk 

5  000  lbs  or  less  .... 

5  001-7  000  lbs 

7  001—9  000  lbs 

9  ooi-ii  000  lbs.     .    .    . 
over  II  000  lbs 

159 

360 

214 

84 

17 

4  161 

5  993 
7843 
9763 

12377 

S  5  7-20 
74.20 

92.00 
icg.oo 
112.60 

S  63.24 
91.09 

119. 21 
148.39 
188.13 

S6.04 

16.69 

27.21 

39.39 

75,53 

S1.37 

1.24 

1. 17 

1. 12 

.91 

S  .15 

.28 

-35 
.40 
.61 

Total   .    .    . 
Average  .    .    . 

834 

6  621 

S  80.24 

S  100.63 

%  20.39 

S  I.2I 

S  .31 

The  interest  on  the  capital  invested  was  reckoned  at  5  %.  The  in- 
terest on  the  vahie  of  a  cow  was  not  assessed  at  more  than  5  dollars  nor  the 
value  of  a  calf  at  more  than  10  dollars.  The  value  of  the  manure  produced 
in  one  year  was  reckoned  at  15  dollars  for  a  cow  and  10  dollars  for  a  bull. 
The  cost  of  labour  for  milking  and  the  care  of  the  cow  was  fixed  at  15  cents 
per  hour  of  labour. 

In  Table  I  the  most  important  figures  relating  to  production,  the  ex- 
penses incurred  thereby  and  the  profit  yielded  are  condensed.  Table  II 
indicates  the  relative  profit  furnished  bj^  individuals  possessing  different 
milk-producing  powers. 

In  the  study  of  the  herds  separately,  it  was  observed  that  7  out  of  53 
were  kept  at  a  loss  of  -S  1335.71.  On  the  basis  of  the  net  cost  of  mainten- 
ance and  the  sums  recovered,  it  was  found  that  161  cows  representing 
19  %  of  the  total  number  of  heads,  occasioned  their  owners  a  loss  of 
$  1799.87,  or   S  II. 18  per  cow. 

The  average  cost  of  labour  for  tending  each  cow  was  S  23.12  The  aver- 
age cost  of  conveying  100  lbs.  of  milk  to  a  distance  of  2.14  miles  amounted 
to  1 1. 7  cents.  The  profit  yielded  by  each  cow  producing  10  000  lbs.  of  milk 
in  the  year  exceeded  by  51  %  that  given  b}'  each  cow  producing  only 
6  000  lbs. 


910  -  Monograph  on  a  Small  Dairy  Farm  in  Illinois. - 

man,  Vol.  LL  N'<'-  7,  PP-  -■'^-  Hiid  286.  Fort  Atkinson,  Wise. 


IJILL  A.  J.,  in  HoaiiVs  ihiiry- 
March  10,  1016. 


The  University  of  Illinois  Dairy  Department  has  published  the  results 
of  a  monograph  study  of  a  small  dairy  farm  in  the  county  of  Stephenson 
which  forms  a  tj^pical  example  of  the  well  managed  cultivated  farm  in  tliis 
region  which  is  devoted  to  agriculture.  The  data  furnished  bj-  a  study 
of  the  analytic  accounts  kept  on  the  farm  may  l.)e  sitmnied  up  as  follows. 
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The  farm  in  question  has  an  area  of  96  acres  of  an  average  value  of 
3140  per  acre.  On  the  farm  16  cows  are  constantly  kept,  and  their  milk  is 
CO  nverted  into  butter  which  is  sold  exclusively  to  private  customers  in  the 
town  of  Freeport. 

Out  of  the  heads  under  which  the  working  of  the  farm  was  classified, 
twelve  jaelded  a  profit  of  $  2006.86  and  four  left  a  net  loss  of  -S  25.40.  Thus 
for  the  year  there  remains  a  net  revenue  of  $  1981.46  or  S  20.64  P^^  acre, 
made  up  of  $  868.16  interest  at  5  %  on  the  total  capital  invested  in  the 
farm,  and  $  1113.30  profit  in  the  strict  sense.  The  farmer  owner  drew 
from  his  farm,  in  addition  to  the  above  revenue,  $  700  as  wages  for  his  la- 
bour and  that  of  one  son,  and  $  186.30  for  the  board  and  lodging  of  a  per- 
manent farm  hand.  The  total  reveniie  of  the  farmer  owner  therefore 
amounts  to  $2867.76  or  $  30  p.  acre  cultivated.  The  total  household  ex- 
penses of  the  farm  amounted  to  §  1802.24  ;  there  remains  therefore  a  sav- 
ing of  S  1065.52,  or  $  II. 10  per  acre  ;  it  is  expedient,  however,  to  remark 
that  the  household  expenses  include  $42,155  used  for  education  and  charit- 
able purposes  ;  these  cannot  be  considered  as  strictly  living  expenses. 

The  principal  receipts  of  the  farm  are  from  the  dairy  cattle,  which  in 
all  gave  a  gross  return  of  $  2,868.95  divided  as  follows  :  $  1,854.62  of 
butter  sold  (66  %  of  the  dairy  receipts),  $  38.52  of  butter  and  milk  con- 
sumed by  the  household,  $  44.70  of  butter  milk,  8  165. 11  of  skim  milk, 
S  220  of  manure,  and  S546  from  the  sale  of  cattle  (17  °o  oi  the  total  cattle 
receipts) 

The  dairy,  however,  defrays  a  large  portion  of  the  expenses  of  the  farm, 
namety  :  $  575.45  for  the  remuneration  of  manual  labour,  $106.16  for 
horse  labour,  $  113. 13  for  maintenance  of  equipment,  S 120  for  maintenance 
of  buildings,  $  105.34  for  interest  on  investment,  $  43-55  miscellaneous, 
$  128.57  f^t  bought,  and  $  1206.14  for  feed  ;  a  total  cost  of  $2,398.34. 

This  leaves  $  470.61. 

The  average  value  of  the  dairy  cattle  is  $  74-37  per  head  ;  that  of  the 
10  head  of  young  cattle  is  S  39-75- 

The  total  value  of  the  food  consumed,  is  divided  as  shown  b}'  Table  I. 

Table  I.  —  Distribution  of  total  value  of  food  consumed. 

Ground  maize $  101.25  Silage S  360 

Forage  gluten S      86.25  Lucerne S  60 

Bran .S  105.19  Clover S  140 

Oil  meal S      34-45  Green  forage  maize      .    .  %         12 

Barley %      30  .Straw       S  35 

Oat? S      15  Pasturage S  22.7 

The  portion  consumed  bj'  the  dairj'  cattle  amounts  to  %  1016.65  in 
the  following  proportions  :  34.7  %  grain,  47.6  %  roughage,  17.7  %  pas- 
turage. 

The  average  return  of  each  dair>'  cow  is  made  up  as  follows  :  $  115. 91 
for  butter,  $  15-52  for  butter  milk,  skim  milk  and  products  consumed  by 
the  household,  %  13-75  for  manure,  %  2g.y^  from  sale  of  cows  and  calves 
and  increase  of  live  weight,  making  a  total  return  of  S  174-93  per  cow. 
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Table  II  brings  out  clearly  the   high   amount  of  the   individual   pro- 
duction. 


Table  II.  —  Individual  Production  of  Coivs. 

Age  Fat  produced  Milk  produced 


4  years 

lbs.       447 

lbs.        10  678 

7 

430 

II  764 

c 

208 

6083 

3 

3^8 

8892 

5 

379 

10757 

3 

320 

II  252 

3 

^59 

7  060 

4 

285 

8  164 

2 

266 

7629 

3 

302 

8904 

9 

318 

9  734 

5 

342 

6443 

5 

267 

7  908 

Total   .    .    . 

■     •           4  051 

115  268 

Averages     . 

•     ■              312 

8867 

No  of  cow 

36  .  . 

?,7  ■  ■ 

44  •  • 

24  .  . 

33  •  • 

42  .  . 

40  .  . 

38  .  . 

43  •  • 

39  •  • 
21  .  . 

41  .  . 
3?  •  ■ 


This  production  of  milk  furnishes  in  all  5  509.5  lbs  of  butter  of  an  aver- 
age price  of  33.7  cents. 

With  regard  to  the  expenses  for  each  dairy  cow,  they  are  made  up  as 
follows  :  I  75.38  for  food,  $  42.61  for  labour,  S  31.91  general  expenses  ; 
total   .S  149.90. 

Thus  a  net  profit  of  .S  25.03  per  dairy  cow  remains,  including  the 
calves  and  the  butter  manufacture  in  the  valuation.  Without  these  two 
last  factors,  the  net  profit  per  cow  drops  to  $  11.84  with  a  cost  price  of 
•S  63.54  for  food  and  an  expenditure  of  -S  29.05  for  labour  ;  in  all,  an  annual 
outlay  of  S  108.12  per  dairy  cow. 

The  calculation  of  the  receipts,  made  for  each  cow  alone,  i.  e.  independ- 
ently of  the  production  of  young  animals  and  of  butter  manufacture, 
3'ields  an  individual  profit  of  S  84.02  represented  by  the  market  value  of 
the  fat  in  the  milk  (calculated  as  such  and  not  in  the  form  of  butter),  and  a 
total  individual  value  of  %  119.96.  In  this  method  of  calculation  each 
pound  of  fatty  substance  in  the  milk  costs  37.5  cents  and  fetches  41.5  cents 
leaving  a  profit  of  4  cents. 

The  12  tables  in  which  the  expenditure  and  profits  of  each  cow  are  fol 
lowed  up  in  their  variations  during  the  various  months  of  the  year  present 
a  special  interest.  Another  table  separates  the  production  of  the  7  winter 
months  from  that  of  the  4  summer  months.  The  M^inter  period  furnished 
2505  lbs.  of  fat  and  the  summer  period  2902  lbs.,  the  feeding  expenses  fell 
from  -S  100.58  per  month  during  the  winter  to  3  62.52  per  month  during 
the  summer  period.  The  costs  of  labour  (looking  after  the  cattle,  etc.) 
also  decreased,  dropping  from  S  40.15  during  the  winter  period  to  §  36.74 
during  the  summer  period. 

The  young  cattle  (10  head)  have  an  average  gross  yield  per   head  of 
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$  36.28  against  an  average  expenditure  per  head  of  8  28.11.,  with  a  pro- 
fit of  8  8.17  per  head,  which  proves  that  from  raising  a  good  breed  of  dairy 
cattle  a  profit  per  head  may  be  obtained  which  is  only  1  3  below  that  yielded 
b}'  tile  dairy  cattle  themselves.  From  an  examination  of  the  sale  of  butter 
in  reference  to  its  cost  price  it  is  found  that  the  cost  of  making  and  selling 
is  32.1  cents  per  lbs.  The  butter  sells  at  33.6  cents  per  lb.  and  if  allowance 
is  made  for  the  butter  milk,  the  income  is  raised  to  34.4  cents,  leaving  a 
gain  of  2.3  cents  per  lb. 

The  number  of  hours  of  labour  was,  during  the  course  of  the  3'ear  6  952 
and  the  cost  was  $  1275,  which  is  equivalent  to  2.2  labourer  units. 

The  hired  labour  furnished  by  a  permanent  workman  cost  8  388.81 
for  wages  and  $  186.30  for  board  and  lodging.  The  work  of  the  farmer's 
son  was  estimated  at  8  160,  and  that  of  the  working  farmer  at  S  600  '  the 
latter  did  47  "o  of  the  total  work  ;  45  %  of  the  total  work  was  absorbed  by 
the  dairy  cows. 

The  distribution  of  the  work  during  the  year  comprises  :  457  hours 
per  month  for  January,  February  and  March;  611  hours  per  month  for  April, 
Ma3^  and  September  ;  741  hours  per  month  for  June,  July  and  August ; 
and  507  hours  per  month  for  October,  November  and  December,  with  an 
average  of  579  hours  of  labour  per  month. 

The  work  of  the  horses  is  divided  as  follows  :  210  hours  per  month  for 
January,  February  and  March,  577  hours  for  the  5  following  months,  and 
387  hours  for  the  last  4  months. 

The  manual  labour  is  subdivided  as  follows  :  46.8  ",„  for  the  dairy  cows 
and  dairj^  and  53.2  %  for  all  the  other  labour  ;  the  horses'  work  :  16.6  % 
for  the  dairy  cows  and  83.4  %  for  all  the  other  work. 

The  results  as  regards  cultivation  are  as  follows  :  15  acres  of  maize, 
with  a  yield  of  51  bushels  per  acre,  a  value  of  $  28.89  per  acre  and  a  profit 
of  8  3-35  per  acre ;  8  acres  of  maize  for  ensilage,  with  a  yield  of  11  tons 
per  acre  worth  .S  450.12  per  acre,  costing  §  441.63  and  giving  a  profit  of 
S  8.49  per  acre  ;  20  acres  of  oats  with  a  yield  of  45  bushels  per  acre  worth 
8  19.79  against  a  cost  of  8  14.02  and  a  profit  of  8  5.75  per  acre  ;  3  acres  of 
barley,  which  showed  a  slight  loss,  and  3  acres  of  lucerne,  also  worked  shght- 
ly  at  a  loss,  as  there  was  only  the  catch  crop  with  oats  ;  18  acres  of  clover 
yielded  1.6  tons  per  acre  worth  8  16.86  against  a  cost  of  8  13-53,  and  a  pro- 
fit of  S  3.33  per  acre. 
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911  -  A  Palm  Fruit  Used  for  Flavouring  Brandy.  —  griehkl  c.  and  b.uies  e.,  in 

Zeitschrift  fiir  Untersiichung  der  Nahrungs-  unci  Geniissmittd,  Vol.  31,  No.  9,  jp-  282- 
2')').     Miinster  i.  W,,  May  ist.    igi6. 

In  order  to  give  the  different  varieties  of  brandy  a  special  taste,  fla- 
vot^ring  materials  are  often  used,  which  are  mostly  extracts  from  certain 
varieties  of  prunes,  green  walnuts,  almond  shells,  etc.  The  writers  describe 
a  dru";  of  this  kind  which  is  marketed  under  the  name  of  "  Bavas  negros  " 
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and  has  not  yet  been  thoroughly  studied,  probably  because  morphologi- 
cally it  resembles  a  small  prune.  An  attentive  stud>'  showed  that  this 
drug  is  the  fruit  of  the  palm  Serenoa  sernilata  Hook  f.,  which  grows  in  South 
Carolina  and  Florida. 

According  to  the  publications  in  connection  with  this  subject  the  fruits 
of  Serenoa  sernilata  are  used  to  prepare  an  extract,  the  "  Saw  palmetto  ", 
used  chiefly  in  North  America  as  a  remedy  for  pulmonary  diseases,  but 
they  do  not  furnish  other  particulars  with  regard  to  this  drug.  The  writers 
therefore  proposed  to  study  it  after  obtaining  fruits  of  Serenoa  from 
North  America  and  some  "  Saw  palmetto  ".  They  describe  in  detail  the 
results  of  their  researches. 

The  fruit  is  oval,  contains  a  single  seed  and  weighs  from  1.5  to  3  gr. 
Its  pericarp,  which  is  clearly  divided  into  epicarp,  mesocarp  and  endocarp, 
contains  the  greater  part  of  the  aromatic  substances.  The  physical  com- 
position of  the  fruit  is  as  follows  : 

I     Epicarp 36  °o 

Pericarp       Mesocarp 16 

/    Endocarp ic 

Seed 3^ 

The  chemical  composition  of  the  pericarp  is  as  follows  : 

Water i5-4i  "i, 

Drj'  matter 84.59 

Mineral  matter 5/4 

Chlorides  such  as  J\a  CI) 1.52 

Fat  (ether  extract)    . 26.75 

Invert-sugar 28.20 

E-'rtract  free  from  sugar  and  soluble  in 

water 16.34 

Insoluble  matter i3-3o 

More  than  one  fourth  of  the  weight  of  the  ]:>ericarp  is  therefore  made 
up  of  fatty  matter. 

The  strong  rancid  odour  of  the  pericarp  at  once  suggested  that  its  fat 
contains  a  large  quantity  of  free  acids.  It  was  in  point  of  fact  found  that 
the  smell  and  state  are  chiefly  due  to  free  acids,  probably  caproic  acid  and 
other  acids  of  low  molecular  weight.  The  crude  fat  extracted  by  ether  is 
an  oil  of  dark  orange  colour,  yielding  on  analysis  the  following  results  : 

Refractive  index  at    to  degrees 31.2 

Iodine  inde.x      44  i 

Acid  index 201.4 

Saponification  index 229.0 

R.oichert-Meissl  inckx 9.5 

The  crude  fat  contains  :  75  %  of  fatty  acids  and  25  %  of  neutral  fat. 

This  analysis  suggests  the  presence  of  an  enzyme  decomposing  th6 

fatty  substances  in  the  pericarp  of  Serenoa.     Studies   carried  out  with  a 
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view  to  ascertaining  this  did  not  giA'e  conclusive  results,  but  it  is  beyond 
doubt  that  a  lipase  does  exist.  It  would  seem  that  this  li})ase  disappears 
during  or  after  the  ripening  of  the  fruit. 

The  high  content  of  fatty  acids  in  the  crude  fatty  matter  is  b}-  no  means 
abnormal  for  a  fat  originating  from  a  palm  fruit.  It  is  precisely  to  these 
acids  that  the  fruit  owes  its  characteristic  odour  and  its  use  in  the  manu- 
facture of  flavouring  substances.  An  important  part,  however,  is  also 
played  b}^  an  etherifying  enzyme,  as  is  particularh-  shown  by  the  experi- 
ments with  the  American  "  Saw  palmetto  ".  On  extracting  the  fruit  with 
dilute  alcohol,  a  liquid  is  obtained  containing  ethers  the  smell  of  which 
strongh-  suggests  essential  oil  of  grape  (essence  of  brandy).  Probably 
there  is  not  one  onl}^  but  two  enzymes  acting  in  contrary  directions,  one  of 
which  decomposes  the  gh'Ceric  ethers  of  the  fatty  acids  into  acid  and  al- 
cohol while  the  other  once  again  etherifies  the  free  fatt}^  acids  by  means 
of  monovalent  alcohols.  The  action  of  the  enzyme  does  not  appear  if  the 
fruits  of  Serenoa  are  first  treated  with  bichloride  of  mercury  or  other  toxic 
substances. 

From  these  observations  it  is  concluded  that  the  addition  of  an  extract 
from  Serenoa  fruits  to  brandy  may  produce  the  impression  of  the  presence 
of  a  percentage  of  substances  imparting  the  natural  flavour  much  higher 
than  the  actual  percentage.  This  extract  therefore  must  not  be  put  into 
the  same  class  with  the  other  extracts  (prunes,  green  walnuts,  etc.)  ordi- 
narily used  for  flavouring  brandy,  as  it  does  not  merely  flavour  the  latter, 
but  "  doctors  "  it,  so  to  speak,  and  is  use  was  rightly  prohibited  2  years  ago  in 
Germany  in  brandy  manufacture. 

912  -  Experiments  in  connection  with  Spinning  Cotton  after  Fumigation  with  Hydro- 
cyanic Acid. —  Dean  \\'illiajis  S.,  in  United  Slates  Department  of  Agriculture,  Bulletin 
Xu.  366,  12  pp.  Washington,  D.  C,  April  24,  191 6. 

To  prevent  introduction  of  the  pink  boll-woorm  [Gelechia  gossy- 
piella)  (i)  in  imports  of.  foreign  cotton,  the  Federal  Horticultural  Board  of 
the  United  States  of  America  found  fumigation  with  hydrocyanic  acid 
effective.  It  destroys  the  larvae  even  in  the  centre  of  a  compressed  bale 
of  cotton.  With  a  view  to  ascertaining  whether  these  fumigations  injure 
the  fibres  of  the  cotton  the  Department  of  Agriculture  had  practical  spin- 
ning tests  carried  out  at  the  Xew  Bedford  Textile  School  with  two  kinds  of 
cotton,  one  part  of  which  had  been  subjected  to  fumigation  and  the  other 
had  not.  The  results  showed  that  the  fumigations  of  cotton  with  hydro- 
cyanic acid  have  practically  no  ascertainable  effect  upon  the  proportion  of 
waste,  the  quality  of  the  yarn,  tensile  strength,  or  the  bleaching,  dyeing  and 
mercerising  qualities  of  the  cotton. 


(i)   .See  B.  March    1913,  Xo.   213,  B.  .Sept.    191  J,   Xo.  1119  and  }i.  June  1916,  ^>^o.  714 

[Ed.). 
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913  -  Factors  Affecting  the  Fat  Content  of  Whole  and  Skim  Milk.  —  guthrik  e.  c.  and 

SUPPLEE  G.  C  ill  Cornell  University,  A^^ncultiiral  Experiment  Station  of  the  College  of 
Agriculture,  Depart  me  nt  of  Dairy  Industry,  Bulletin  2,(>o,  pp.  271-289,  tig.  117-125.  Ithaca, 
X.  Y.,  April  191=). 

Several  factors  influence  the  fat  content  of  cream  obtained  with  a  sep- 
arator (independently  of  the  variations  of  such  content  due  to  displace- 
ments of  the  regulating  device),  w^:  the  temperature,  .speed,  rapidity  of 
feed,  content  of  fat  in  the  full  cream  milk,  the  variations  in  the  quantity  of 
liquid  (skim  milk  or  water)  which  is  passed  through  the  drum  of  the  separa- 
tor at  the  close  of  the  operation  in  order  to  force  out  the  residue  completely, 
or,  as  is  the  case  in  practice,  in  the  quantity  of  whole  cream  milk  used  for 
this  purpose,  and  the  quantity  of  milky  deposit  formed. 

In  order  to  determine  the  nature  of  these  influences,  the  writers  un- 
dertook the  experiments  described  in  the  Bulletin  in  question,  making  use 
of  different  types  of  separator.     The  results  proved  the  following  : 

The  influence  of  low  temperatures  (the  operations  were  conducted  at 
temperatures  varying  from  21.1°  to  32.2°  C)  on  the  percentage  of  fat  in  the 
milk  and  the  skim  milk  varies  with  the  different  types  of  separator. 
The  results,  which  are  particularly  conclusive  for  two  t^^pes  of  separator, 
seem  to  demonstrate  that,  all  other  things  being  equal,  when  the  tem- 
perature is  lowered  the  quantity  of  cream  extracted  is  diminished,  but  that 
the  weight  of  the  fat  contained  in  this  cream  remains  comstant. 

With  some  types  of  separator  the  percentage  of  fat  in  the  cream  varies 
markedly  even  for  a  variation  of  10  revolutions  per  minute  in  the  revolu- 
tion counter  (corresponding  to  i  500  revolutions  per  minute  in  the  drum); 
on  the  contrary,  other  types  exhibit  this  influence  in  a  much  less  degree. 
In  regard  to  the  types  of  separator  which  showed  variations  in  the  percent- 
age of  fat,  the  writers  find  that  when  the  speed  diminishes  the  weight 
of  the  cream  obtained  increases,  which  was  obvious  a  prioy\  but  that  the 
weight  of  fatty  matter  contained  in  the  cream  still  remains  constant.  A 
variation  of  10  revolutions  per  minute  in  the  counter  had  no  appreciable 
influence  on  the  percentage  of  fat  in  the  skim  milk.  The  percentage  of 
fat  in  the  cream  is  practically  directly  proportional  to  the  percentage  of 
fat  in  the  full  cream  milk.  It  increases  slightly  when  the  milk  enters  the 
drum  slowly.  The  variation  in  the  quantity  of  full  cream  milk  utilised,  or 
in  the  quantity  of  liquid  employed  to  force  the  remaining  cream  out  of  the 
drum  at  the  end  of  tlie  skimming,  has  but  little  influence  on  the  percentage 
of  fat  in  the  cream. 

The  milk  deposited  has  only  an  insignificant  influence  on  the  percent- 
age of  fat  in  the  cream  and  the  skim  milk,  provided  its  quantity  is  not 
sufficient  to  choke  up  the  passage  through  the  drum. 

914  -  Metallic  Taste  in  Dairy  Industry  Products.  —  gutkrie  e.  s.  in  Cornell  University 

Agricultural  Experiment  Station  of  the  New  York  State  Colle'^e  of  As.ricuUure,  Department 
01  Daily  Industry,  Bulletin  373,  pp.  605-64^,  19  tables.  Ithaca,  New  York,  April  i()i6. 

The  metallic  taste,  which  influences  the  price  of  dairy  industr>'  pro- 
ducts, was  first  detected  in  iqoi.  The  writer  entered  into  corres])ondence 
with  a  large  number  of  experts  in  order  to  determine  exactly  what  is  to  be 
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undestood  by  "  metallic  taste  ".  According  to  these  exj^erts,  such  taste 
is  closely  akin  to  the  fishy  taste  of  oil,  tallow,  etc. ;  it  is  difficult  to  detect, 
but,  nevertheless,  qualified  men  succeed  in  detecting  it  when  they  have 
become  familiar  with  it. 

The  writer  studied  the  conditions  tmder  which  the  metallic  taste  ap- 
pears in  dairj'  products.  He  found  that  the  direct  absorption  of  metals 
may  produce  this  flavour.  His  observations  have  furthermore  demonstra- 
ted that  a  high  content  of  acid  seems  essential  for  the  development  of  the 
taste,  which  is  more  likely  to  appear  during  the  very  hot  season.  Further- 
more, with  the  exception  of  butter  milk,  the  taste  onlj'  appears  when  the 
fat  content  is  high.  The  taste  appears  suddenly,  and  low  temperatures 
very  often  make  it  more  noticeable. 

Besides  the  direct  absorption  of  metals,  bacteria  may  produce  the 
metallic  taste.  A  quantity  of  butter  milk  put  into  sterilised  bottles  was 
found  to  have  this  flavour  in  some  cases.  In  241  samples  of  cream  placed 
in  sterilised  glass  bottles  the  metallic  taste  was  produced  in  79  b}^  the  in- 
oculation of  butter  milk  having  that  flavour  ;  likewise  in  167  samples  of 
cream  put  into  sterilised  glass  bottles  the  taste  was  produced  in  52  by 
inoculation   with  bacteria. 

The  writer  has  studied  the  microflora  of  products  having  a  metallic 
taste  ;  lie  found  on  the  other  hand  that  the  addition  of  f ormalde  h3^de  only 
rarely  prevents  the  occurrence  of  the  taste,  which  appeared  35  times  in  41 
samples  of  butter  milk  of  which  there  had  been  added,  per  100  cc,  from 
2  to  30  drops  of  a  solution  containing  ^']  to  40  %  of  formalmaldehyde. 

Finally  the  writer  endeavoured  to  ascertain  the  relation  between  the 
production  of  enzymes  and  the  appearance  of  the  flavour  b}'  utilising  pro- 
ducts which  prevent  the  growth  of  bacteria  but  allow  of  enzyme  action. 
For  this  purpose  toluene  and  chloroform  were  used  :  the  results  were  not 
satisfactor}^  owing  to  the  difliculty  of  distinguishing  and  analysing  the 
taste  of  the  liquids  treated  with  these  antiseptics.  Nevertheless,  it  seems 
that  the  metallic  taste  can  be  produced  by  the  action  of  enzymes. 

In  the  inoculation  experiments  it  was  found  that  the  bacteria  capable 
of  producing  the  metallic  taste  appear  to  be  the  same  as  the  well  known 
bacteria  found  in  milk,  and  belonging  to  the  group  Bacterium  Icutis  acidi  ; 
the  only  difference,  if  any,  was  that  the  former  were  a  little  larger  than 
the  types  representing  the  group,  but  only  very  slightly.  It  is  therefore 
concluded  that  the  organism  which  causes  the  metallic  taste  is  a  member 
of  or  derived  from  the  group  Badcriiim  ladis  acidi. 

In  an  a})i)endix,  a  bibliographical  note  gives  a  list  of  (S  works  . 

915  -  The  Production  of  Beef  in  South  Africa.  —  iiolm  Alkx,  in  ihc  AKncmturat  jnumai 

and  Small-Hi'ldci  nf  Saiilh  Africa,  Vol.  Ill,  No.  16,  pp.  104-109.  Johannesburg,  April  i<)i(<. 

The  production  of  beef  in  the  South  African  Union  has  made  ra])id 
strides  of  late  years,  particularly  during  the  last  two  years. 

In  191 1  the  Union  possessed  3500000  cattle.  In  1914  there  were 
5  797  000.  The  writer  estimates  their  number  at  about  8  000  000  in  the 
first  half-year  of  1916.     In  1903  the  value  of  imports  of  beef  and  mutton 
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amounted  to  £2  885  000.     This  figure  continually  declined    until    1915 
when  it  had  fallen  to  absolutely  insignificant  proportions  (£593). 

On  the  other  hand,  in  1914  there  were  exported  532  358  lbs.  of  meat  of 
a  value  of  £  12  352.  In  1915  the  exports  were  32  897  quarters  of  beef, 
and  in  the  first  11  months  of  the  same  year  the  meat  exports  totalled 
6  211  752  lbs.  of  a  value  of  £113  296. 

In  1915  South  African  beef  fetched  on  the  I^ondon  market  from  5  ^4^ 
to  7  ^od.  per  lb.  or  from  2d  to  ^d  per  lb.  more  than  it  would  probably  have 
fetched  before  the  war.  The  cost  of  exportation,  allowing  for  the  value  of 
the  by-products,  is  probabh'  about  i  ^2^-  P^^  ^^■ 

In  order  to  ensure  still  further  the  progress  of  this  industry,  it  is  advis- 
able to  use  good  bulls  of  a  beef  breed,  so  as  to  obtain  earlier  maturit}^  hea- 
vier carcases  and  better  adaptation  for  fattening. 

At  present  vSouth  African  cattle  are  chiefly  draught  animals.  They 
onh^  attain  maturity  at  the  age  of  6  years,  and  their  quarters  weigh  from 
no  to  160  lbs.,  while  those,  of  Argentine  cattle  for  instance,  average  180  to 
200  lbs. 

916  -  Experiments  in  Potato  Storage  with  Sulphur.  —  gerlach,  in  iiiustncrtciandiiirt- 

schaftiiche  Zeitiiiv^,  36th  Year,  Xo.  37,  pp.  268.  Berlin,  May  6,  1916. 

Reference  is  made  to  an  experiment  in  potato  ensilage  carried  out  on 
the  Mocheln  model  farm  in  order  to  test  sulphur  as  a  preservative.  On  the 
29th  October,  2  .stacks  of  potatoes  of  the  "  Ella  "  variety  were  put  into  earth 
silos  about  16  ins  deep.  Each  stack  contained  2  200  lbs.  of  hand-sorted 
tubers.  The  potatoes  were  laid  on  a  thin  layer  of  straw,  then  successively 
covered  with  a  la3^er  of  straw,  earth,  and  potato  leaves  and  stalks,  and, 
when  winter  approached,  with  a  second  layer  of  earth.  Silo  N^  i  received 
no  addition  of  sulphur  ;  in  silo  No  2  there  was  first  placed  a  thin  stratum 
of  crude  powdered  sulphur,  then  a  9  to  12  inch  layer  of  potatoes,  and  so 
forth.  On  the  22nd  April  following  the  silos  were  opened,  and  the  potatoes 
sorted  and  weighed.  The  following  were  the  results  found  :  silo  N^  i  con- 
tained 2048  lbs.  of  healthy  and  19  lbs.  of  rotted  potatoes;  silo  N^  2  had 
2099  lbs.  of  healthy  and  35  lbs.  of  rotted  potatoes.  Thus  the  rotting 
of  the  potatoes  was  not  prevented  b}'  sulphur,  but  the  latter  impeded  the 
reduction  of  weight  in  the  potatoes. 
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Investigations  into  the  Part  Played  by  the  Amylase  in  Potato.  —  See  this  Buiktii 


91 H  -Experiments  in  Preserving  Broken  Eggs.  —  Richelb.wm  gkorg  ,  in  niuchcmisciu- 

Zfitschrift,  VoL  7.1,  No,  3  and  4,  pp.  176-1.S-).  Berlin,  April  z\),  1916. 

At  the  suggestion  of  the  Central  German  Egg  Purchasing  Company 
the  writer  carried  out  preservation  tests  by  different  means.  The  object 
was  to  find  a  substance  which  can  be  added  to  the  thoroughl}'  stirred 
liquid  mass  of  broken  eggs,  thus  enabling  the  latter  to  be  transported  in 
barrels  to  long  distances. 

The  pre]inu"nary  tests  showed  that  sub.stances  with  .strong  odour  can- 
not be  used,  as  it  is  afterwards  impossible  to  free  the  eggs  from  the  odour 
conmiunicated  to  them.     The  writer  indeed  showed  that  even  highly  vola- 
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tile  liquids,  such  as  toluol  and  chloroform,  impart  their  smell  to  eggs  and 
cannot  be  entirely  got  rid  of.  Eggs  preserved  by  the  aid  of  these  substances 
are  no  longer  fit  for  consumption. 

A  stud}' was  made  of  the  action  of  the  following  substances :  toluol, 
chloroform,  hydrochloric  acid,  acetic  acid,  mustard  oil,  benzoate  of  soda, 
boric  acid,  and  salicylic  acid.  As  time  did  not  allow  of  keeping  the  eggs  for 
a  very  long  period,  the  conditions  of  lengthy  transport  were  imitated  by 
carrying  out  the  experiments  at  a  temperature  of  37  to  38°  C,  at  which 
the  eggs  were  kept  for  10  to  14  da^'s.  The  eggs  used  were  not  entirely  fresh, 
being  market  eggs. 

The  results  of  the  experiments  may  be  summarised  as  follows  : 

Toluol The  smell  and  taste  imparted  to  the  eggs  cannot  be  removed. 

Chloroform Do. 

Hydrochloric  acid    .    .   When  used  in  the  proportion  of   0.5  '^^  the   eggs   are  liable  to  rot 

and  mould. 
Acetic  acid When  used  in  the  proportion  of  0.65  °o  rotting  is  prevented  but  the 

eggs  acquire  a  sour  taste  and  coagulate. 
Benzoate  of  soda  .    .    .    When  used  to  the  amouut  of  1.75  %  the  eggs  decompose  and  rot 

within  8  or  9  days. 
Salicylic  acid   ....    Used  in  the  proportion  of  1-2  %.  no  rotting  but  deleterious  change 

in  colour  and  smeil. 

Mustard  Oil Strong  smell  of  mercaptan ;  eggs  no  longer  fit  for  consumption. 

Boric  acid Used  in  a  quantity  of  1-2  %,  no  rotting  after  keeping  for  12  days. 

Conclusions.  —  For  the  preservation  of  broken  eggs,  only  acetic  acid, 
salicylic  acid  and  boric  acid  give  a  sufficiently  good  result,  but  they  must 
be  used  in  fairl}-  strong  doses.  The  eggs  nevertheless  retain  some  flavour 
due  to  the  preserving  agent,  and  undergo  chemical  changes.  The  best 
preserving  agent  is  undoubtedly  boracic  acid,  the  use  of  which  in  Germany 
however  meets  with  great  difficulties  on  the  part  of  the  authorities  ;  it  is 
thought  that  the  preservation  of  broken  eggs  should  only  be  resorted  to 
in  exceptional  cases,  when  an}'  other  means  of  keeping  them  is  impossible. 
It  is  nevertheless  recommended  that  these  experiments  should  be  repeated. 

919  -  Sale  of  Cattle  through  the  Agency  of  Co-operative  Shipping  Associations  in  the 

United  States.  —  Doty  S.  W.  and  hall  L.  D.,  in  United  States  Department  of  Agriculture, 
l-'armers'  Bulletin,  No.  718,  pp.  1-16.  Washington,  April  10,  191 6. 

In  those  parts  of  the  United  States  where  cattle  breeding  is  not  one  of 
the  most  productive  branches  of  farming,  and  especially  wherever  the  dairy 
industry  predominates,  the  majority  of  farmers  have  only  a  small  number 
of  animals  available  for  sale  at  a  given  moment.  This  number  is  generally 
insufficient  to  load  complete  trucks,  but  exceeds  the  needs  of  the  local 
markets  and  must  be  disposed  of  at  more  distant  markets. 

This  state  of  things,  which  cattle  dealers  were  not  .slow  to  turn  to  ac- 
count, has  led  to  the  creation  among  farmers  of  co-operative  cattle-forward- 
ing societies.  Examples  were  not  wanting,  even  in  the  past,  of  farmers 
coming  to  an  agreement  to  effect  this  class  of  forwarding,  but  it  is  not  until 
the  last  7  years  that  these  associations  arose  and  developed  (first  starting 
in  1908  at  Ivichtfield,  Minnesota). 
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At  present  the  United  States  Department  of  Agriculture  records  the 
existence  of  about  500  societies  of  this  kind.  There  are  200  in  Minnesota 
alone,  and  the  others  are  found,  in  decreasing  order  of  number,  in  the  fol- 
lowing vStates  :  Wisconsin,  Nebraska,  Iowa,  North  Dakota,  South  Dakota. 
Kansas,  Michigan,  Illinois,  Indiana  and  Ohio. 

The  annual  increase  in  the  number  of  trucks  forwarded  by  the  different 
societies  proved  clearly  that  farmers  have  rapidh^  appreciated  the  advant- 
ages of  these  institutions.  It  is  estimated  that  in  Minnesota  alone 
^6  000  000  worth  of  cattle  were  sold  in  1914  through  co-operative  forward- 
ing and  selhng  societies. 

The  expenses  of  sale  for  1913  and  1914  averaged  33  cents  per  cwt. 
to  the  Lichtfield  society.  Farmers  are  of  opinion  that  this  cost  is  from 
10  to  40  cents  per  cwt.  below  the  allowance  which  dealers  made  the 
basis  of  their  offers  to  farmers.  Assuming  that  the  allowance  imposed  by 
the  buyers  was  only  50  cents  per  cwt.  the  Lichtfield  association  will  have 
saved  the  forwarders  about  S  6221  in  1914. 

The  simplicity  of  organisation,  and  the  fact  that  no  capital  is  required, 
render  the  collective  sale  of  cattle  ver}^  interesting  in  rural  districts,  where 
more  complex  forms  of  co-operative  societies  are  more  difficult  to  establish. 

The  principal  conditions  required  for  the  success  of  these  societies  are : 
an  able  manager  and  full  confidence  on  the  part  of  members.  The  manager 
must  be  well  known  in  the  region  and  must  be  regarded  as  a  man  thorough- 
ty  at  home  in  the  cattle  trade,  and  one  in  whom  farmers  can  place  entire 
confidence. 

Practice  has  shown  that  in  order  to  avoid  possible  mistakes  it  is  in- 
dispensable to  number  and  brand  each  animal  at  the  forwarding  station, 
even  in  the  case  of  pigs  or  sheep,  and  to  make  a  note  of  all  such  particulars 
as  may  be  required  to  be  taken  into  account  by  the  manager  with  a  view 
to  a  fair  distribution  of  the  expenses  and  profits,  or  possible  losses. 

Farmers  were  quick  to  realise  that  the  profits  previously  made  by  the 
cattle  dealers  thus  went  into  their  pockets,  because  through  the  agency  of 
the  society  they  really  sell  at  the  genuine  market  price  less  the  actual  sell- 
ing expenses.  Moreover,  the  work  of  an  able  societj'  manager  exerts  an 
influence  throughout  the  region  in  the  direction  of  improving  the  methods 
of  cattle  breeding,  and  rendering  farmers  more  familiar  with  tha  real  market 
prices.  These  indirect  benefits  are  no  less  important  than  those  obtained 
direct  by  the  members  of  different  societies. 

1)20  -  Control  of  the  Sale  of  Skim    Milk.    —    Bord.^s   I".,    in    Amialcs    ties    Falsifications 
Xos.  90-01,  \)\).  146-136.  Paris,  April-May,  191 6. 

After  having  rapidly  considered  the  various  operations  of  industrial 
commercial  separating  and  the  chemical  and  biological  characteristics  of 
skim  milk,  the  writer  opposes  the  current  opinion  that  skim  milk  is  simpl)- 
milk  deprived  of  its  fat.  He  lays  stress  on  the  fact  that  it  is  an  incomplete 
food  which  has  also  lost  its  glycero-pho.sphoric  acid,  and  been  enriched 
on  the  other  hand  with  numerous  micro-organisms.  After  a  study  of  the 
dietetic  value  of  skim  milk  and  a  reference  to  the  works  published  on  the 
question,  chiefly  in  Denmark,  the  attempt  is  made  to  show  that  the  require- 
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ments  of  infants  cannot  l^e  satisfied  by  giving  them  milk  deprived,  of  its 
fatty  matter.  It  is  shown  that  it  is  not  a  matter  of  indifference  from  the 
physiological  point  of  view  what  is  the  age  of  the  milk  given  to  a  new-born 
child.  The  milk  given  to  an  infant  should  be  suitable  for  the  age  of  the 
child.  On  the  other  hand,  from  the  economic  point  of  view,  the  writer 
proves  that  it  is  not  in  the  producer's  interest  to  sell  milk  skimmed  to  the 
extent  of  85  o  'o  and  still  less  entirely  skimmed  milk.  This  trade  apparently 
can  onl}-  be  remunerative  if  the  skim  milk  is  sold  at  the  same  price  as  the 
whole  milk.  The  writer  therefore  thinks  it  desirable  to  record  the  con- 
clusions adopted  b}'  the  Societ}'  of  Technical  Chemists  of  P'rance  at  its  sitting 
of  the  loth  May  1916,  with  which  he  is  in  complete  agreement. 

In  view  of  the  fact  that  the  prevention  of  frauds  due  to  the  mixing  of 
skim  milk  with  natural  milk  presents  the  utmost  difficulty  : 

The  Society  of  Technical  Chemists  of  France  is  of  opinion  that  far  from 
endeavouring  to  facilitate  the  sale  of  skim  milk,  or  at  anj-  rate  legalising  its 
sale  by  municipal  or  prefectorial  orders,  it  would  be  preferable  in  the  inter- 
ests of  public  health  and  commercial  morality  not  to  modify  the  present 
situation  in  any  way,  experience  having  shown  that  the  municipalities 
which  have  recourse  to  regulation  of  the  sale  of  skim  milk  by  numicipal 
order,  for  the  purpose  of  putting  a  stop  to  frauds  b}'  skimming,  have  only 
obtained  the  practical  result  of  bringing  about  the  almost  complete  disap- 
pearance of  full  cream  milk  ; 

Nevertheless,  if  it  should  be  considered  necessary  for  reasons  of  which 
the  Society  has  no  cognisance  whatever,  to  resort  to  control,  such  control 
should  be  sufficiently  severe  and  stringent  to  prevent  a  mother,  in  any 
case,  and  in  an}-  town  of  France,  who  might  be  unaware  of  the  danger  run 
by  her  child,  being  liable  to  have  skim  milk  supplied  to  her  in  the  place 
of  natural  milk. 


PIvANT  DISEASES 


GENERAI,  INFORI^L\TION. 


921  -  Decree  of  the  Lieutenant-general  of  the  King  of  Italy  dated  the  28th  June  1916, 
No.  795,  containing  Measures  for  the  Control  of  Field-voles  in  Apulia  and  adjacent 

Regions.  —  Gazzetta  ufficialr  del  Regnn  d' Italia,  Year  1916,  Xo.  158,  pp.  3463-3464.  Rome, 
July  6,    1916. 

Art.  I.  Antiphylloxera  Associations  (i)  are  bound  to  engage  in 
field-vole  control.  For  that  purpose  they  are  authorised  to  enter  on  their 
contribution  lists  all  the  owners  of  cultivated  lands. 

Art.  2.  For  communes  which  do  not  belong  to  an  Antiphylloxera  Asso- 
ciation the  Prefect  will  take  the  necessary  measures,  forming  a  compul- 
sory Association  for  field- vole  control,  in  pursuance  of  art.  38  of  the  regula- 
tions approved  b}-  decree  of  the  Lieutenant- General  dated  March  12,  igi6, 
No.  723   (2). 

Art.  3.  The  State  will  contribute  up  to  one  half  of  the  expenses  entail- 
ed by  the  present  decree  ;  it  will  advance  the  whole  of  the  amount,  and, 
for  this  purpose  the  sums  appropriated  in  chapter  50  of  the  estimates  of  the 
Ministry^  of  Agriculture  for  the  financial  year  1916-1917  will  be  increased  by 
600  000  lire. 

The  associations  will  be  bound  to  refund  one  half  of  the  amount  of 
the  expenses. 

Art.  4.  A  Commissioner  appointed  by  the  Minister  of  Agriculture  shall 
preside  over  the  assessment  of  the  expenses  to  be  defra3'ed  and  their  divi- 
sion between  the  State  and  the  Associations. 

Art.  5.  In  the  estimates  of  receipts  every  year  the  share  of  expenses  to 
be  repaid  b}'  the  Associations  shall  be  entered,  in  accordance  with  art.  27  of 
the  regulations  approved  by  the  decree  of  the  Lieutenant  General  dated 
the  I2th  March  igi6,  No.  723,  together  with  the  interest  provided  in 
that  article. 


LEGISL.\TIVE 
.\ND  .ADMINI- 
STRATIVE MEA- 
STJRES  FOR  THE 
PROTECTION  OF 
PL.AXTS. 


(i)  See  B.  August  1913,  Xo.  995,  and  B.  January  1914,  Xo.  71. 

(2)  These  are  the  regulations  for  carrying  into  effect  the  law  of  the  26th  Jime  1913,  X0.888, 
which  contains  measures  for  the  purpose  of  preventing  and  controlling  plant  diseases.  See  B. 
.\ugust   1913,  Xo.   995. 


IIC)2        DISEASES   XOT   DUE   TO    PARASITES   OR   OF    UXKNOWX   ORIGIN 


The  debt  of  the  Associations  will  be  secured  in  the  manner  provided 
in  articles  28  and  29  of  the  regulations  aforesaid. 

x\rt.  6.  No  alteration  can  be  made  in  the  present  administrative 
organisation  of  the  Antiphylloxera  Associations 


DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 


922  —   Measures  to  prevent  Injury  by  Frost  in  Catalonia,  Spain.  —  via  ravkntos 

TosE,  in  Rcsiimcn  de  A'^riculiura,  XXVIIIth  Year,  Part  2,  pp.  68-80,  Fig.  2.  Barcelona,  1916 

Observations  on  frosts  and  the  best  methods  of  preventing  injury  thereby 
in  the  vine-growing  zone  of  the  lyower  Ebro.  Under  normal  working  con- 
ditions it  is  not  always  jjossible  to  make  use  of  the  instruments  which  allow 
of  forecasting  the  arrival  of  cold  waves  a  sufficient  time  beforehauvd  as 
in  meteorological  Observatories.  There  is,  it  is  true,  a  relation  between 
the  temperature  at  the  moment  of  sunset  and  the  minimum  temperature 
which  can  be  reached  during  the  night,  but  this  relation  changes  with  the 
variations  of  the  mistiness  and  hygroscopic  conditions  of  the  air,  and  the 
value  of  these  factors  varies,  even  in  a  short  time,  within  very  wide  limits. 
On  the  other  hand,  observation  and  long  practice  enable  vine-growers  to 
foresee  the  arrival  of  frost  with  some  approximation  to  the  truth,  but 
certainly  not  with  all  the  desired  accurac}^  where  it  is  a  question  of  com- 
bating low  temperatures  by  smoke,  a  costly  and  troublesome  method  which 
of  course  should  only  be  applied  when  really  indispensable.  Good  results 
have  been  obtained  with  automatic  alarms.  Their  cost  is  not  excessive  and 
the}"  are  easy  to  use.  The}'  consist  of  a  Richard  thermometer  set  up  in  the 
middle  of  the  vineyard  at  a  height  of  20  to  25  cm  and  communicating  with 
a  bell,  actuated  by  the  current  of  three  Lablanche  cells,  which  rings 
when  the  temperature  sinks  to  the  danger  limit  :  one  fourth  of  a  degree 
centigrade  above  zero.  That  is  the  time  when  the  fires  must  be  lit.  An 
excellent  kind  of  fuel  for  the  purpose  is  creosote  briquettes.  They  are  placed 
in  IvESTOUT  furnaces,  or  even  in  simple  wooden  boxes,  slightly  sunk  into  the 
ground  and  arranged  round  the  vineyard  at  a  distance  of  26  feet  apart. 
On  burning  them  under  these  conditions  for  a  period  of  5  hours,  the  cost 
(including  material,  labour,  etc.)  is  about  i6s.  per  acre,  which  is  far  from 
being  an  excessive  amount,  as  the  injury  which  the  frost  would  have  pro- 
duced in  default  of  treatment  must  be  taken  into  account.  From  a  large 
number  of  observations  and  experiments  the  writer  concludes  that  low  tem- 
perature control  in  Catalonia  is  fully  justified  and  remunerative.  It  would 
be  much  more  so  if  the  vine-growers  were  to  form  an  association  and  create 
a  special  organisation  for  this  purpo.se,  with  a  system  of  well  placed  watch 
Stations. 


i>i?i-:ases  xot  due  to  parasites  or  of  uxkxowx  ORir.ix      119; 


92^  -  Some  Practical  Means  of  Control  of  Wheat  '  Stretta",  in  the  South  of  Italy.  — 

Maxcixi  Camillo  in  //   Coltivatorc,  6^n(]  Year,   Xo.    17,   pp.  52:5-328.  Ca^al  Monfcrmt, 
June   20,   1916. 

Wheat  growing,  extensively  practised  in  the  South  of  Italy,  is  very  much 
checked  by  the  disease  called  "  stretta  "  of  the  wheat.  This  is  a  sort  of 
sudden  stoppage  of  growth  accompanied  by  an  almost  certain  dr>'ing  when 
the  wheat  is  in  ear,  and  followed  by  unusual  acceleration  towards  maturity, 
although  the  grain  is  not  yet  entirely  full.  The  culm  yellows  early,  and  this 
yellowing  afterwards  spreads  to  the  entire  ear  or  a  part  only.  The  affected 
ear  remains  half  empty  and  gives  a  smaller  yield,  because  at  the  same  time 
the  grains  are  atrophied,  small  and  light.  "  Stretta  "  usually  occurs  be- 
tween the  end  of  May  and  the  beginning  of  June.  The  principal  cause  which 
gives  rise  to  it  is  drought,  and  insufficient  fertility'  of  the  soil  is  another  cause. 
"  Stretta  "  is  more  frequent  in  years  with  a  hot  and  dr}- .spring,  and  is  more 
serious  in  too  compact  or  too  light  soils,  which,  for  opposite  reasons,  suffer 
more  from  the  drought.  On  the  other  hand,  "  stretta  "  does  not  occur  in 
wheat  sown  on  beans  or  lupin  ploughed  in  as  green  manures,  or  on  broken-up 
meadow,  lucerne,  clover  or  sainfoin  land. 

From  personal  observations  and  experiments  carried  out  during  40  years 
as  an  agriculturist,  the  writer  advises  the  following  means  as  being  very 
effective  against  "  stretta  "  and  within  the  reach  of  all  :  i)  Deep  tillage  of 
the  soil  at  the  right  time  :  very  dry  soils  when  deeply  tilled  during  the  summer 
did  not  suffer  with  "  .stretta  ",  while  neighbouring  soils  tilled  very  super- 
ficially with  the  plough  did  not  even  yield  an  equivalent  of  the  seed  ; 
2)  thin  sowing,  both  in  rows  and  broadcast,  accompanied  by  rational  and 
svifficient  manuring,  so  as  to  allow  and  induce  tillering  ;  3)  cultivation  work 
in  autumn,  winter  and  spring  ;  it  is  ver}-  useful  to  cultivate  two  or  three 
times  between  the  autumn  and  the  beginning  of  spring. 

<)2J,  -  Studies  on  the  Amylase  in  Healthy  Potatoes  and  in  Those  Suffering  from  "Leaf 

Curl".  —  See  X''o.  851  of  this  Bulletin. 

925  -  Diseases  of  Undetermined  Origin  in  the  Tomato,  in  Ontario.  —  howitt  j.  e.  and 

Stoxk  R.  E.,  in  Phytnpatholo'^y,  \o\.  6,  Xo.  },,  pp.  162-166.  Baltimore,  Md.,  1916. 

In  1914  and  1915,  tomatoes  grown  under  glass  were  attacked  by  a  dis- 
ease the  origin  of  which  is  still  unknown,  in  several  parts  of  Ontario. 
On  the  leaves,  between  the  principal  ribs,  clearly  outlined  angular  spots  of 
a  dark  colour  made  their  appearance,  often  combining  and  forming  larger 
blotches.  The  infection  involves  not  only  the  mesophyll  but  also  the  second- 
ary ribs  (more  rarely  the  main  ones)  so  that  the  bundles  of  vessels  are  colour- 
ed brown.  The  leaves  attacked  do  not  grow  normally,  and  in  time  wither 
and    fall. 

The  .soft  young  leaves  of  the  terminal  branches  are  the  first  to  be  at- 
tacked, then  the  disease  descends  towards  the  base,  where  it  also  attacks 
the  already  grown  leaves. 

Here  and  there  along  the  stems,  without  any  specific  localisation, 
oblong  spots  I  to  3  cm.  in  length  appear,  only  involving  the  most  superficial 
tissue  and  rarely  (in  fact  only  in  very  severe  cases)  extending  to  the  \'as- 
cular  bundles. 
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The  diseased  fruits  exhibit  hollow  spots  assuming  different  shapes, 
round  or  oblong,  angular,  with  a  diameter  of  i  to  8-10  mm.  In  most  in- 
stances the  affection  does  not  go  beyond  the  surface  of  the  fruit,  but  at 
times  it  penetrates  to  the  centre,  following  the  septum.  The  diseased 
parts  do  not  colour  and  remain  green  and  hard  even  during  the  ripening  phase. 
When  the  disease  is  far  advanced ,  the  entire  fruit  remains  discoloured  and 
falls  before  it  is  ripe. 

It  was  thought  at  first  that  the  disease  could  be  identified  with  the 
brown  rot  of  the  tomato,  caused  by  Bacilliis  Solanacearum  E.  F.  vS.,  but  a 
closer  examination  did  not  disclose  the  presence  of  any  specific  pathogenic 
germ.  Attempts  at  artificial  inoculation  with  infected  tissue  were  entirely 
negative.  Some  growers  attribute  the  characteristic  affection  of  the  leaves 
and  fruits  to  the  use  of  hydrocyanic  acid  fumigations,  with  which  Aleuro- 
des  is  controlled,  but  test  experiments  carried  out  to  prove  this  gave  negative 
results. 

Experiments  on  sterilised  soil  seem  to  suggest  the  existence  of  a  rela- 
tion between  the  origin  of  the  disease  and  the  soil,  but  considering  the  ab- 
sence of  any  pathogenic  germ,  it  must  be  assumed  that  the  disease  is  due 
to  some  chemical  or  physical  defect  of  the  soil,  the  action  of  which  is  to  all 
appearance  mitigated  by  sterilisation. 

926  -  A  New  Infectious  Mosaic  Disease  in  the  Cucumber,  in  America.  —  Doolittle 

S.    p.,  ill   Phytopa'h(ilng\\   \n\.    VI,    No.    ::,   pp.  145-147.   Baltimore,   Md.,   1916. 

Experiments  and  tests  in  connection  with  a  new  "  m.osaic  disease  " 
observed  in  the  cucumber,  carried  out  b}'  the  Author  in  a  field  at  the  Sta- 
tion of  Hamilton  (Michigan),  during  the  period  1914-1915.  The  first  sym- 
ptom of  the  disease  is  the  appearance  of  black  and  yellow  dappled  .spots 
between  which  the  still  green  tis.sue  stands  out  in  distinct  projections.  If 
the  infection  develops,  signs  of  growth  cease,  while  on  the  leaves  likewise 
a  mosaic  maj^  be  seen  to  appear,  with  dark  green  and  light  green  spots.  In 
the  course  of  time,  the  diseased  leaves  wither  and  fall.  On  the  shoots  at- 
tacked, imperfect  buds  develop  with  dappled  foliage  ;  the  flowers  are 
few  and  the  number  of  fruits  set  is  still  fewer. 

The  result  of  the  experiments  may  be  summed  up  as  follows  :  i)  al- 
though it  has  not  yet  been  possible  to  isolate  the  specific  pathogenic  agent, 
as  the  disease  spreads  very  rapidly  it  obviously  is  a  very  virulent  disease 
of  highly  infectious  character  ;  2)  if  infected  matter  is  inoculated  into 
health}'  cucumbers,  the  characteristic  symptoms  generally  appear  within 
a  period  of  18  to  20  days,  while  all  the  control  plants  remain  healthy  ; 
experiments  of  this  kind,  with  hypodermic  injections  of  sap  extracted  from 
the  diseased  tissues,  were  carried  out  in  several  places  in  1914  and  1915,  al- 
ways followed  by  a  clearlj-  positive  result ;  3)  artificial  infections  are  also 
obtained  by  tearing  off  the  leaves  of  a  healthy  plant  and  touching  the  wound 
with  the  broken  leaf-stalk  of  a  diseased  plant ;  4)  The  fresh  expressed  juice  of 
diseased  plants  as  well  as  that  from  diseased  fruits  inoculated  into  a  healthy 
cucumber  plant,  also  produced  the  disease  ;  5)  infected  extract  retains  its 
virulence  even  if  passed  through  the  Berkefeld  filter ;  6)  aphids  contribute 
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largely  to  the  spread  and  extension  of  the  disease,  as  is  evident   from  the 
experiments  carried  out  with  Aphis  gossypii  Glover  ("  melon  aphid  "). 

927  -  Mosaic  Disease  in  Cucumbers  grown  under  Glass.  —  j agger  j  .  c,  in  Phyt,, pathology. 

Vol.  6,  No.  2,  pp.  148-151.  Baltimore,  ]M(i.,  1916. 

The  sjanptoms  of  the  mosaic  disease  in  plants  grown  under  glass  are 
identical  with  those  found  in  plants  growing  in  the  field.  With  regard  to 
the  effects,  on  the  other  hand,  they  are  much  worse,  which  fact  is  no  doubt 
explained  by  the  lower  degree  of  resistance  of  plants  which  have  develop- 
ed in  an  artificial  and  enclosed  environment.  A  few  days  after  the  appear- 
ance of  the  first  symptoms  the  branches  wither  and  die,  and  sometimes 
the  whole  plant  dries  up.  Tests  of  artificial  infection  have  been  made  by 
inoculating  varying  quantities  of  sap  taken  from  infected  plants  into  the 
stalk  of  healthy  cucumbers  with  a  hypodermic  syringe.  The  result  was 
invariably  positive.  Aphis  gossypii  Glover  contributes  largely  to  the  spread 
of  the  disease,  as  was  shown  b}^  numerous  experiments  carried  out  by  the 
writer  in  the  vicinity  of  Rochester,  New  York.  The  infected  sap  of  dis- 
eased cucumbers  inoculated  into  plants  of  Cucurhita  brought  about  the  onset 
of  the  disease.  Furthermore  the  plants  thus  contaminated,  in  their  turn 
furnished  material  which  produced  the  same  disease  in  other  healthy  cu- 
cumber plants. 

i^.s  -  Sour  Scab  of  Citrus  Plants  in  Florida. —  0R03.sE.sri'.ACHEKj-   ('..,in  Phytopathology, 

\'ol.  6,  No.  2,  pp.  127-142.  Fig.  4.  Baltimore,  Md.,  1916. 

The  name  of  "  sour  scab  "  is  applied  to  a  disease  of  the  leaves,  branches 
and  fruits  of  certain  varieties  of  Citrus  ha\'ing  a  strongly  acid  sap  in  their 
actively  growing  portions. 

Citnts  Atirantiumvar.  amara  (sour  orange) ,  C.  medicavsLT.  Lemon  (lemon) 
and  C.  medica  var.  genuina  (citron)  are  very  susceptible  to  the  disease,  and 
the  same  applies  to  almost  all  the  commercial  varieties  of  C.  deciimana  var. 
Pomelo  (grapefruit),  except  perhaps  "  Triumph  "  which  appears  to  be  a 
resistant  variety. 

The  most  evident  pathological  symptoms  are  the  distorted  appearance 
of  the  leaves  and  the  warty,  misshapen  fruits.  Both  on  the  leaves  and  on 
badly  diseased  fruits,  conical  elevations  with  greyish  brown  tips  are  found. 
Some  parts  of  the  leaf  seem  to  grow  faster  than  others,  which  causes  the  char- 
acteristic distortion.  As  the  season  advances,  the  warty  protuberances 
flatten  out  slightly  and  become  scabby.  Vinally,  if  the  weather  keeps  suf- 
ficiently hot  and  moist,  Cladosporinm  Citri  develops  at  the  infected  spots 
and  produces  an  enormous  quantity  of  brownish-black  spores. 

The  severity  of  the  attack  varies  greatly  from  year  to  year  and  often 
from  tree  to  tree.  Generally  this  disease  is  more  frequent  in  the  hot  and 
moist  seaboard  region  than  in  the  pine  region,  which  is  more  inland  and  at  a 
greater  altitude,  where  plant  growth  is  .slower. 

On  the  other  hand,  when  the  weather  is  cold  and  wet  at  the  beginning 
of  spring  this  disease  appears  even  in  groves  in  high-pine  land,  especially 
if  there  has  been  an  excessive  use  of  nitrogenous  manure. 

Good  results  mav  be  obtained,  however  bv  in(li\'idnal  selection  of  verv 
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late  types  which  might  be  capable  ol'  displacing  the  phase  of  maxiniuni  re- 
ceptivity, that  is  to  say,  the  moment  when  growth  is  most  rapid  and  most 
intense,  to  a  point  far  ahead  in  the  season,  so  as  to  make  this  phase  coincide 
with  a  more  favourable  weather  period.  The  Marsh  seedless  variety  would 
be  well  adapted  for  this  pur|)o?e.  The  qualit}'  of  the  host  on  which  C.  de- 
iiimana  var.  Pomelo  has  been  grafted  also  influences  the  development  of  the 
disease.  The  disease  is  more  frequent  in  plants  grafted  on  the  wild  lemon 
tree  than  in  those  grafted  on  the  bitter  orange  (C.  Aurantium  var.  amara) ^ 
which  are  not  so  earl3^ 

The  injury  caused  every  year  by  this  disease  to  the  crop  of  C.  decumana 
var.  Pomelo  in  Florida  totals  ,$  50.000,  and  still  greater  injury  is  reported 
at  Cuba,  Porto-Rico  and  the  Pine  islands. 

It  is  obvious  from  the  foregoing  that  humidity  is  one  of  the  most  im- 
portant factors  in  the  development  of  the  disease.  When  the  small  leaves 
begin  to  open,  during  the  phase  of  rapid  growth  of  the  leaf,  numerous  small 
drops  of  dew  form  on  both  surfaces  o^^  theleaf  during  the  night,  the  quantity 
varying  according  to  the  relative  humidity  of  the  air.  If  the  latter  remains 
neai  the  dew  point,  the  droplets  combine  to  form  one  continuous  layer  of 
water,  which  covers  the  underside  of  the  leaf  for  several  days  at  a  time.  If 
on  the  other  hand  the  air  becomes  very,  dry,  the  water  which  has  accum- 
ulated during  the  night  evaporates  during  the  earh'  hours  of  the  da}'. 

The  moisture  of  the  air  and  the  presence  of  a  water  film  on  the  leaves 
form  very  favourable  conditions  for  the  development  of  the  disease.  What 
is  the  deduction  to  be  made  from  these  circumstances  with  respect  to  the 
origin  of  the  disease  ? 

It  is  a  well  known  fact  that  the  acidity  of  citrus  fruits  becomes  more 
pronounced  in  proportion  as  the  humidity  of  the  atmosphere  increases  and 
the  temperature  is  lowered.  Therefore  the  question  at  once  suggests  itself 
whether  there  is  not  a  relation  of  cause  and  effect  between  the  development 
of  the  disease  and  excessive  aciditv  due  to  the  wet  and  cold  weather. 
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During  their  phase  of  maximum  growth,  those  varieties  of  Citrus  which 
are  most  subject  to  the  disease  emit  a  strong  aroma  suggestive  of  acid.  Under 
normal  conditions  it  is  volatiHsed,  but  when  the  leaf  is  covered  with  a  thin 
la^'er  of  water,  it  enters  into  solution  and  is  concentrated  to  such  an  extent 
as  to  attack  the  most  superficial  tissue. 

Furthermore,  the  presence  of  water  on  the  leaves  ]jromotes  the  growth 
of  the  glands.  When  the  latter  grow  to  an  excessive  extent,  their  walls  are 
thinned  and  thej^  often  break,  the  contents  being  emptied  on  to  the  leaves 
and  the  rind  of  the  fruit.  The  edges  of  these  glands  afterwards  grow  to 
such  an  extent  as  to  form  a  crater-shaped  hollow,  in  which  the  remains 
of  the  epidermal  cells  are  found.  When  on  the  other  hand  the  growth  of 
the  leaf  in  area  predominates,  the  original  injury  due  to  breaking  of  the 
gland  extendS;  and  exhibits  the  characteristics  of  the  disease. 

The  writer  has  been  unable  to  establish  definitely  the  chemical  composi- 
tion of  the  glandular  content  of  C.  decnmana  var.  PomeZo.  Nevertheless,  it 
is  known  that  the  main  constituents  of  orange  oil,  such  as  limonene,  an- 
thranilic  acid  and  anthranilate  of  methyl,  when  applied  to  the  leaves  or 
fruits  by  means  of  a  sprayer  cause  serious  injuries. 

The  excessive  growth  of  the  oil  glands,  the  injuries  due  to  their  burst- 
ing, the  emergence  and  accumulation  of  their  contents  on  the  leaves  and  on 
the  fruits,  all  of  them  phenomena  which  are  facilitated  by  wet  weather  and 
cold,  appear  to  be  clearly  connected  with  the  origin  and  development  of 
the  disease. 

The  opinion  obtaining  hitherto,  acording  to  which  Cladosporium  Citri 
was  the  specific  pathogenic  agent,  cannot  hold  good  in  view  of  the  negative 
results  obtained  by  the  writer  during  a  lengthy  series  of  experiments.  On 
small  plants  disinfected  with  bichloride  of  mercury  at  a  strength  of  i  " Vio  and 
growing  under  conditions  precluding  all  possible  infection,  the  disease  deve- 
loped, and  on  the  other  hand  it  was  not  found  possible  in  any  ca.se  to  cause 
it  by  inoculating  spores  of  Clodosporium  into  the  tissues  of  healthy  plants. 

Various  experiments  in  connection  with  the  application  of  remedies  were 
carried  out  in  two  localities  :  at  Orlando  and  Bradentown.  The  results 
are  summarised  up  in  the  appended  table. 

It  is  advised  to  apply  Bordeaux  mixture  at  tliL-  height  of  the  flowering 
period,  following  it,  after  an  interval  of  8  or  lo  days,  with  an  application  of 
lime  -  sulphur  solution  and,  three  weeks  later,  with  a  second  treatment,  again 
with    lime    sulphur  solution. 

DISEASES  DUE  TO  FUNGI,  BACTERIA 
AND  OTHER  LOWER  PLANTS. 

■i2<,  ~  Contributions  to  the  Study  of  the  Mycology  of  Liguria,  Italy.  —  maiiki  Ltioi  in 

Atti  del  R.  Istituto  botanico  dclF I'nivcrsitd  di   Pavia.  Ilnd  Scries,  VoL  XVI,  pp.  :;25-::.i3. 
PL  XVII.  Milan,  191 6. 

In  this  fourth  contribution  to  the  study  of  Ligurian  mycology,  the  writ- 
er gives  a  systematic  list  of  141  species  of  fungi  of  which  85  are  recorded 
for  the  first  time  in  Liguria. 
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Among  the  species  determinied  and  studied  by  the  writer,  there  are 
inckided  some  already  recorded  by  others  during  the  last  few  years,  and 
which  have  been  mentioned  here  in  order  to  facilitate  future  research  into 
lyigurian  m3'Cology. 

In  addition  to  the  descriptions  already  recorded  (i),  the  writer  figures 
four  species  new  to  science. 

The  species:  Anthostomella  Molleriana  Trav.  and  Spessa  living  on  the 
leaf -stalks  of  Phoenix  canaricnsis  ;  Ascochyta  Spiraeae  Kab.  and  Bub.,  on  the 
leaves  of  Spiraea  sp  ;  Myxosporium  Balmoreaniim  Speg.  on  the  rachis  of 
withered  leaves  of  K^w/ifl  sp.;  Alternaria  Dianthi  Stev.  et  Hall,  on  Dianthus, 
and  some  others  again  are  new  to  Liguria  and  also  to  the  Italian  myco- 
logical  flora. 

The  Writer  makes  critical  obser\-ations  in  reference  to  several  species  : 
Macrophoma  calaritana  (Br.  et  Cav.)  Maffei,  living  on  the  leaves  of  Ceratonia 
Siliquea;  M.  Dracaenac-fragrantis  Mori,  on  the  leaves  of  Dracaena  in- 
divisa  etc. 

To  the  bibliography  previously  given,  17  other  works  are  now  added. 

930  -  Pbomopsis   dipioglottidis.  Ph.   briosi'i,    Coniothyrium    hypo- 
glossi  and  Ceuthospora  pollaccii,  new  Micromycetes  discovered  in  Italy. 

• — MUTTO  Elisa.,  iu  .-li/i  del  R.    Istiluto  botamco  ddVL'nivasita  di   Pavia,  Ilnd  Series, 
Vol.  XVI,  pp.  205-207.  PI.  XV.  Milan,  1916. 

A  description  of  the  following  new  species  of  micromycetes  discovered 
in  the  Botanical  Garden  of  the  Royal  Universit}'  of  Pa\-ia  : 

i)  Phojuopsis  dipioglottidis  n.  sp.,    causing  the  appearance  of  spots 
at  the  tip  and  on  the  edges  of  the  leaves  of  Diploglottis  Citnninghamii ; 

2)  Ph.  Briosii  n.  sp.,  the  presence  of  which  produces  the  formation 
of  spots  which  encroach  on  the  leaves  and  leaf-stalks  of  Roupala  nitida  ; 

3)  Coniothyrium  Hypoglossi  n.  sp.,  which  causes  spots  on  the  cladodes 
of  Ritscus  Hypoglossnm; 

4)  Ceuthospora  Pollaccii  n.  sp.  which  grew  on  a  stem  of  Chamaedorea 
elegans. 

931  -  Diseases  and  Enemies  of  Diospyros  virginiana.  in  the  United  States.  —  See 

Xo.  87::  in  thi#  Bulletin. 

932  -  The  Part  played  by  Insects  in  the  Spread  of  Bacillus  amylovorus  — 

Stewart  V.  B.  and  Leoxard  M.  D.,in  Phytopathology,  Vol.  6,  X'o.  2,  pp.   152-15S.  Balti- 
more, Md.,  1 91 6. 

Experiments  with  a  view  to  ascertaining  whether  sucking  insects  are 
capable  of  spreading  and  inoculating  into  healthy  ylsiwts  th&  Bacillus  amy- 
lavorus  (Burr.)  Trev.,  with  which  they  may  easilj'  become  infested  when 
settling  on  diseased  trees. 

In  the  covurse  of  these  experiments  3'oung  pear  and  apple  plants  were 
used,  enclosed  in  wire  gauze  cages.  There  was  spread  in  abundance  on 
some  of  these  plants  (2  or  3  per  cage)  a  culture  of  B.  ajnylovorus  in  agar.  Af- 
terwards, some  specimens  of  the  following  insects  were  introduced  into  each 

(i)  See  II.  Tunc  1016,  No.  701.  \Ed.) 
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cage  :  Pollenia  rudis  Fabricius  ;  Empoasca  mali  Le  Baron  ;  Psylla  pyricola 
Forster  ;  Plagio^nathits  polilus  Uhler  and  Sapromyza  bispina  Loew. 

Although  the  insects  were  entirely  at  liberty  to  go  from  one  plant  to  the 
other,  the  disease  was  unable  in  any  case  to  spread  from  the  infected 
to  the  healthy  plants.  This  is  probably  due  to  the  fact  that  sucking  insects 
are  not  able  to  produce  lesions  of  the  tissues  such  as  would  facilitate  pene- 
tration  of  the  Bacillus. 

There  are  insects  which  are  nmch  more  active  in  this  direction,  although 
fairly  few  in  number  ;  the}-  are  :  false  tarnished  plant  bug  {Lygus  invitus 
Say)  ;  and  the  apple  red  bugs  {Heterocordylus  malinus  Renter  and  Lygidea 
mendax  Renter).  The  possibility  of  the  bacilli  penetrating  into  the  plant 
through  the  lesions  caused  by  these  insects  cannot  be  dismissed. 

933  -  On  the  Susceptibility  of  Phaseolus  vulgaris  and  P.  multiflorus  to  Bean         resistant 
Rust  (Uromyces  appendicu/atus)  and  other  Fungoid  Diseases.  —  i^akon  plants 

Ceoug.,  in  Ztitschri ft  fur    Pflanzcnkrankhtitin,  Vol.  26,  Xo.  2,  pp.  S3-M;,  Stuttgart,  1016. 

Mycological  literature  indicates  no  specific  differences  between  Pha- 
seolus vulgaris  and  Phaseolus  midtiflorits  as  regards  their  susceptibility  to 
bean  rust.  The  experiments  of  the  present  writer  however  show  that  such 
specific  differences  do  exist.  He  studied  several  kinds  of  beans  belonging 
to  these  two  species,  which  are  grown  in  his  garden,  where  rust  was  ver>-  pre- 
valent the  year  before.  The  plants  affected  were:  3  varieties  of  P.  fmdtiflonis,  3 
climbing  varieties  of  P.  vulgaris  and  one  variety  of  P.  vulgaris  nanus  ;  the}- 
were  so  near  to  each  other  that  the  possibility  of  infection  was  the  same 
for  all  the  plants. 

At  the  end  of  the  summer  when  the  fungus  appeared  in  consequence 
of  the  intense  formation  of  teleutospores,  a  dift'erence  was  observed  in  the 
susceptibility  of  the  different  plants.  It  was  noted  that  the  plants  were 
either  strongly  attacked  by  the  parasite  or  else  free  from  fungi.  This  phe- 
nomenon was  first  of  all  ptit  down  to  characteristics  inherent  in  the  vari- 
eties. Move  thorough  studies  showed  indeed  that  P.  vtdgaris  was  alone 
attacked,  while  P.  muUiflorus  was  quite  free.  The  dift'erence  was  so  great 
that  later  on  it  was  possible  to  distinguish  one  species  from  the  other  merely 
by  the  presence  or  absence  of  the  parasite  ;  these  results  were  also  confinued 
by   subsequent   botanical   examination. 

These  observations  were  completed  with  the  aid  of  more  abundant 
material.  A  large  number  of  kitchen-garden  plants  at  Hohenheini  and 
environs  w^ere  first  of  all  studied,  and  it  was  found  that  Phaseolus  multi- 
florus was  exempt,  while  P.  vtdgaris  was  always  strongly  attacked.  Att- 
ention was  next  given  to  a  large  number  of  varieties  of  beans  grown  in 
the  Botanical  Garden  of  Hohenheini,  namely  :  7  different  kinds  of  P. 
multiflorus  ;  37  dift'erent  varieties  of  the  climbing  form  of  P.  vtdgaris  and  24 
dift'erent  kinds  of  P.  vulgaris  nanus.  A  minute  study  of  each  of  the  leaves 
of  all  these  specimens  disclosed  the  following  facts  : 

i)  all  the  specimens  of  climbing  forms  of  P  .  vtdgaris  were  strongly 
attacked  and  covered  with  teleutospores  of  the  fungus  ; 

2)  Among  the  24  varieties  of  P.  vtdgaris  nanus,  S  had  all   specimens 
strongh-  attacked  and  13  had  all  their  individuals  free  ; 
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3)  All  the  individuals  of  the  7  kinds  of  P.  multiflorus  studied  were 
exempt,  with  the  exception  of  2  belonging  to  2  different  kinds,  in  which  the 
Author  was  each  time  able  to  find  a  single  leaf  slightly  attacked. 

Therefore  these  results  confirm  those  obtained  in  the  preceding  re- 
searches, and  it  is  concluded  consequently^  that  P.  multiflorus  is  practically 
resistant  to  bean  rust.  Cases  nevertheless  occur  where  this  species  is  likewise 
attacked  by  Uromyccs,  but  they  are  so  rare  as  to  be  without  importance  in 
practical  phytopathology. 

These  experiments  proved  that  there  are  differences  in  regard  to  rust- 
resistant  powers  not  only  between  P.  vulgaris  and  P.  multiflorus,  but  also 
between  the  different  varieties  of  P.  vulgaris.  Consequently  the  resist- 
ance of  the  different  kinds  should  be  determined  by  cultivation  experi- 
ments continvied  over  several  years.  In  the  literature  unfortunately  little 
information  is  given  on  this  point. 

It  was  not  possible  to  determine  the  cause  of  the  immunity  of  P.  mul- 
tiflorus. It  is  well  known  that  rust  appears  most  frequently  at  the  end  of 
summer,  that  is,  at  a  time  when  the  plant  is  already  partly  exhausted.  It 
was  concluded  from  this  fact,  that  resistance  to  rvist  is  connected  with  the 
time  at  which  the  exhaustion  of  the  plant  takes  place.  This  hypothesis 
appeared  particularly  plausible  when  it  was  considered  that  P.  multiflorus 
lives  longer  than  P.  vulgaris.  Closer  examination  however  demonstrated 
that  this  assumption  is  without  foundation.  It  was  shown  that  plants  of 
P.  vulgaris  which,  owing  to  their  very  late  plantation,  were  still  in  full 
vigour  and  provided  with  young  fresh  foliage  at  the  end  of  summer,  already 
contracted  rust  at  this  stage  of  development.  Nevertheless,  this  question 
should  be  still  further  studied  by  experiments  in  which  the  time  of  ex- 
haustion is. accelerated  by  artificial  means. 

Phaseolus  multiflorus  not  only  resists  rust  better  than  P.  vulgaris  but 
is  also  more  resistant  to  other  diseases,  above  all  bean  anthracnosis  which 
appears  on  the  pods  and  is  caused  by  Gloeosporium  Lindemuthianum  Sacc. 
and  Magn.  P.  multiflorus  therefore  represents  a  species  highly  resistant  to 
certain  fungal  diseases.  It  therefore  deserves  to  be  more  extensively  grown, 
the  more  so  as  the  seed  it  produces  is  very  good. 

934  -  The  Selection  of  Types  of  Tobacco  Resistant  to  Thielavia  basi'cola,  in  Amer- 
ica.—  Johnson  James,  in  P/;y''o/'n^/;o/"^y,  Vol.  (->,  No.  2,  pp.  1 67-1  Si.  Fig.  6.  Baltimore, 
M(l.,i9i6. 

Root  rot  in  tobacco  is  caused  by  the  fungus  Thielavia  basicola  Zopf ,  which 
attacks  the  roots  only.  Affected  plants  are  characteristically  stunted  and 
thus  the  yield  is  considerably  reduced.  Complete  destruction  of  the  plant  is 
rare. 

The  disease  remained  unknown  for  a  long  time,  and  to  the  present  day  it 
escapes  notice  in  many  cases,  because  the  symptoms  accompan^nng  it 
(retarded  growth,  yellowing  of  the  lower  leaves)  are  in  the  majority  of  cases 
attributed  to  the  advancement  of  the  season  or  the  unfavourable  chemical  or 
physical  properties  of  the  soil. 

All  kinds  of  tobacco  are  not  equally  liable  to  contract  the  disease 
(see  Table  page  1201). 
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«  White  Burley  » 

a  Comstock  Spanish »  .  .  . 
«  Connecticut  Havana »  .  . 
«  Kentucky  Greenleaf  »  . 
a  Pennsylvania  Broadleat » 
«  Brasile  Beneventano  ».  . 
« Marj'land  Broadleaf  <-,  . 
0  Italia  Kent  ucky  ..... 

«  Big  Oronoco  » 

«  Ohio  Seedleai » 

«  Yellow  Pryor  » 

« Black  Seedleaf  •  .  .  .  . 
0  Halladay  Havana  »  .  -  . 
«  Gregor>-'s  White  Buiiey  » 

«I,ittle  Dutch" 

«  Montgomery  Seedleaf  «  . 
«  Maryland   Xarrowleaf «    . 

«  Cuban » 

« Northern  Hybrid »  .  .  . 
« Golden  Spanish »  .    .    .    . 

«  Silver  I,eaf » 

«  Page's  Comstock       .    . 
«  Pease  Seed  » 


Green  weight 

of  25  plants 

Relative 
resistance 

in  uninfected 
soil 

in  infected 
soil 

lb.- 

lbs 

per  cent 

(>6.5 

3-0 

4-5 

59-3 

20.0 

33.6 

45-« 

20.75 

46.1 

49-75 

3-0 

6.0 

82.5 

14.0 

16.9 

56.(' 

41-25 

73-0 

65.0 

2-5 

3.8 

60.0 

39-5 

65.S 

57,75 

30 

5-2 

70-5 

15-25 

21.6 

590 

2-5 

4-2 

84.25 

23.25 

27-6 

58.5 

33-25 

50.8 

59-75 

1-75 

2-9 

79-50 

40.0 

50-3 

9350 

44.0 

47.0 

(6.50 

2.25 

3-3 

28. 25 

5-25 

18.5 

65.0 

45-5 

70.0 

50.0 

2  5-5 

510 

5(J  25 

31-5 

5G.0 

4 1 -25 

32-5 

78-7 

I          49.0 

37-25 

76.0 

An  examination  of  the  table  shows  clearly  that  the  degree  of  resistance 
varies  considerably  from  one  type  to  the  other,  but  nnfortimately  the  most 
resistant  t^-pes  are  also  the  least  ttsed  and  least  appreciated,  while  the  \-a- 
rieties  most  sought  after,  "White  Burley  ",  "  Comstock  Spanish  "  and  "  Con- 
necticut Havana  "  are  extensivel}-  injured  by  the  fungus.  In  the  present 
article  there  are  set  out  the  results  of  a  series  of  researches  and  experiments 
undertaken  with  the  object  of  selection  from  among  the  best  varieties 
susceptible  to  the  disease  the  small  number  of  individuals  offering  some 
resistance,  and  which  might  serve  as  the  basis  for  a  renewal  of  the  seeds. 

After  having  explored  a  considerable  area  of  plantations,  at  the  Agri- 
cultural test  vStation  of  Madison,  Wisconsin,  and  at  Walker  Son's  Farms 
at  Walkerville,  Ontario,  Canada,  there  were  isolated  45  plants  of  the  type 
"  White  Burle}-  "  and  42  cigar  leaf  types  ("  Comstock  Spanish",  etc.)  They 
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are  clearly  distinguished  from  the  others  by  their  high  degree  of  resistance 
to  the  attacks  of  Thielavia  basicola.  These  plants  were  covered  with  hoods 
to  ensure  self-pollenation  ;  they  were  numbered  and  noted,  and  the  seeds 
of  each  of  them  were  sown  separately  on  special  ])lots. 

Type  "  White  Burley  ".  —  The  experiments  relating  to  this  were  under- 
taken at  Ontario.  On  the  plantations  of  ''  White  Burley,  "  "  mongrels  " 
or  "  Green  Burley  "  specimens  are  sometimes  met  with,  which  are  distin- 
guished by  the  decided  green  colour  of  their  leaf-stalks  and  ribs,  which,  on 
the  other  hand,  are  whitish  in  colour  in  normal  plants.  The  green  plants 
resist  the  disease  better  than  the  others.  Some  of  them  being  isolat- 
ed and  reproduced  in  pure  lines,  were  found  to  be  resistant  and  true  to 
type,  while  others  split  up  into  green  and  white.  It  was  possible  to  isolate 
from  the  latter,  resistant  types  such  as  "  B  1193  ",  the  resi.stance  of  which 
in  infected  soil  may  exceed  one  hundred  times  that  of  the  common  "  Bur- 
ey  "  (relative  resistance  42.6  and  0.5  respectively)  and  "  P  701  B  "  which 
is  not  yet  fixed,  but  already  promises  well. 

"  Cigar  Binder  Leaf  "  Type.  —  The  experiments  in  relation  to  this  were 
conducted  at  Madison.  The  best  types  "  Comstock  Spanish  "  and  "  Con- 
necticut Havana  "  are  going  more  and  more  out  of  favour  with  planters 
and  are  replaced  bA^  types  resistant  to  Thielavia,  such  as  Seedleaf  ",  "  Big 
Seed  ",  "H3'brid  "  (as  representatives  of  these  latter  types  see  table  ; 
"Page's  Comstock",  "Pease  Seed  "  and  "  Northern  Hybrid  "  which  neve- 
rtheless give  a  product  somewhat  inferior  in  quality). 

In  the  plantations  of  Wisconsin,  as  already  stated,  45  specimens  were 
isolated,  the  progeny  of  which  were  studied  and  tested  during  the  period 
1913-1915.  The  data  collected  cannot  be  used  for  instituting  compari-sons, 
because  the  infected  soil  was  so  fertile  that  it  yielded  a  crop  in  excess  of 
that  of  the  sterilised  soil.  They  at  any  rate  show  the  possibility  of  obtaining 
b}^  individual  selection,  superior  types  having  at  the  same  time  a  high  de- 
gree of  resistance. 

935  -  Resistance  of  Pyrus  calleryana  to  Necrosis  of  the  Bark  and  Branches  (Ba- 
cillus a  mylovorus).  — See  No.  870  in  this  Bulletin. 

936  -  Studies  on  the  Resistance  of  Prunus  spp.  to  Bacterium  tumefaciens.  — 

Smith  (1.  Clayton.,  in   Phytopathnlos,y,  Vol.   6,  No.   2,  pp.  i86-i')4,    PI.   VI.  Baltimore, 
Md.,ii»i(). 

Experiments  were  undertaken  with  a  view  to  .studying  the  degree  of 
resistance  to  Bactemnn  tumefaciens  in  the  different  species  and  varieties 
of  fruit  trees  of  the  genus  Primus.  This  bacterium  is,  as  was  proved  by  the 
researches  of  Erwin  F.  Smith,  the  primary  cause  of  the  hypertrophied  forma- 
tions on  the  branches  and  twigs,  which  are  known  under  the  name  of  "  crown 
gall"  (I).  .  " 

All  the  .species  of  Priiiins  are  not  equally  liable  to  contract  this  di-sease, 
and  it  must  not  be  considered  impossible  to  find  and  fix  practically  immune 
types  which  might  serve  as  a  basis  for  a  progressive  renewal  of  the  orchard, 

(i)  See  B.   Feb.    191.5.  No.   I^5.  (Ed.).    . 
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■ 

Number 
of 

Infec- 

of infec- 
tions 

Size 

Species 

Variety  or  origin 

inocu- 
lations 

tions 

compar- 
ed 
to  inocu- 
lations 

of 
galls 
mm 

P.  pumila 

2  varieties 

IIO 

0 

0 

P.  domestica    .    . 

«  Italian  prune  » 

140 

10 

7 

1-5-  3 

P.   ccrasifcra   . 

P.  planteriensis 

40 

3 

7V2 

1.5-  2 

P.   domestica    . 

«  German  prune  " 

240 

24 

ID 

1. 5-12 

P.  insititia  .    . 

« Damson  » 

120 

13 

ID 

3    -12.5 

P.   Bcsseyi  .    . 

50 

5 

ID 

3    -12.5 

P.  hortulana    . 

«  Golden  Beauty  » 

IIO 

25 

22 

1-5-  3 

P.   Amygdalus. 

«  Bitter  Almond  » 

100 

22 

25 

3-9 

P.  domestica   . 

n  Reine  Claude  » 

90 

25 

26- 

I-5-I2.5 

P.  Armeniaca. 

«  Mikado » 

40 

II 

27 

1-5-  4-5 

P.  angustifolia 

P.    Watsoni 

50 

15 

30 

1-5-  3 

P.   maritima    . 

<<  Arnold  Arboretum  >> 

140 

48 

34 

1-5-  3 

P.  dasycarpa  . 

» 

130 

55 

42 

I-5-I2.5 

P.  mitis   .    .    . 

»                  » 

60 

32 

53 

1-5-  3 

P.  cerasifera    . 

» 

IIO 

70 

63 

1.5-  6 

P.   Munsoniana 

» 

70 

48 

68 

3    -  4-5 

P.  Munsoniana 

Arkansas 

90 

70 

77 

1.5-  9 

P.  americana  . 

«  Arnold   Arboretiun  >• 

100 

83 

83 

I-5-I2.5 

P.   kortulana   . 

» 

130 

108 

83 

3    -18 

P.  insititia  .    . 

P.  pendula 

go 

77 

85 

1.5-18 

P.  Davidiana  . 

no 

96 

88 

1.5-18 

P.  triflora    .    . 

«  Burbank » 

120 

109 

90 

12.5-37-5 

P.  nigra  .   .    . 

;         «  Arnold  Arboretum  » 

60 

56 

90 

6-9 

P.  orthosepala. 

„ 

80 

72 

90 

1-5-  3 

P.  Mume    .    . 

» 

100 

91 

91 

6    -12.5 

P.  Munsoniana 

«  Pits  Arnolds » 

140 

130 

92 

1-5-37-5 

P.  cerasifera    . 

P.  divaricata 

100 

94 

94 

3    -18 

P.  Persica  .    . 

«  Elberta » 

130 

122 

94 

6    -18 

P.  A  rmeniaca . 

« Royal  Apricot » 

120 

117 

97 

6    -25 

P.  triflora    .    . 

« Arnold  Arborelum  » 

140 

137 

97 

3    -18 

P.  Munsoniana 

El  Paso 

100 

97 

97 

6    -12.5 

P.  cerasifera   . 

(shoots  and  slijis) 

120 

117 

97 

6    -37-5 

P.  triflora  X  P- 

Simon ii . 

140 

138 

98 

1.5   18 

P.   cerasifera    . 

(one   tree) 

150 

15" 

100 

6    -37-5 

P.  monticola    . 

Experim.  Stat,  of  Arizona 

40 

40 

100 

12-5-37-5 

P.  Simonii  .   . 

.    .    .    . 

« Arnold  Arboretum » 

130 

130 

160 

6    -37-5 
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which  has  now  become  necessary  :  i)  owing  to  the  increasing  spread  of 
this  disease  and  the  extensive  damage  it  occasions  :  2)  owing  to  the  inipos- 
sibiHty  of  detecting  young  plants  with  incipient  disease  before  planting  : 
3)  owing  to  the  persistance  of  the  germs  in  the  soil,  which  germs  later  on 
attack  the  healthy  plants. 

The  plan  adopted  in  order  to  determine  the  degree  of  resistance  to  Bac- 
ternim  iumefaciens  is  to  inoculate  pure  cultures  (in  standard  agar  with  the 
addition  of  0.5  %  of  dextrose),  at  one  week's  interval,  from  May  till  Sep- 
tember for  the  purpose  of  testing  the  plant  in  all  phases  of  growth. 

Three  lots  of  bacteria  were  used  :  "  No.  694  "  isolated  from  infected 
young  peach  plants  ;  "  No.  753  "  from  the  galls  of  an  almond  tree  (14th  April 
1913);    and  "  No.  790  "   isolated  from  an  adult  peach  tree. 

The  species  and  varieties  of  Primus  examined  were  the  following  : 
P.  aUeghaniensis  ;  P.  americana  ;  P.  Amygdalus  ;  P.  Andersoni ;  P.  Arnie- 
niaca  ;P.  Armeniaca  var.  Mikado  ;  P.  avium  ;  P.  Eesseyi  ;  P.  caroliniana ; 
P.  cerasifera  var.  planteriensis  ;  different  varieties  and  various  types  of 
P.  domestica  ;  P.  eriogyna  ;  P.  glandulosa  ;  P.  hortidana  ;  P.  ilicifolia  ; 
P.  integrijolia  ;  P.  Mume  ;  P.  Mimsoniana  ;  P.  nigra  ;  P.  orthosepala  ; 
P.  -pennsylvanica  ;  P.  Persica  :  P.  platicarpa  ;  P.  pitmila  ;  P.  serotina  . 
P.  Simonii  and  P.  Uatsoni. 

The  various  degrees  of  susceptibility  are  measured  b}^  means  of  the 
frequency  of  infestation  and  the  size  of  the  galls,  which  vary  from  5  cm. 
in  diameter  to  such  small  dimensions  that  it  is  diihcult  to  distinguish  them, 
from  the  surrounding  tissue. 

In  the  appended  table  are  found  the  data  arranged  in  comparative 
form.  For  P.  ilicifolia,  P.  caroliniana  and  P.  Amygdalus,  a  complete  series 
of  observations  are  wanting.  Nevertheless  these  experiments  show  that 
the  first  two  species  are  highly  resistant,  almost  immune.  On  the  other  hand, 
P.  amygdalus  is  highely  susceptible. 

Of  the  resistant  species  therefore  the  best  would  be  P.  ptimila  and 
the  two  varieties  "  Italian  prune  "  and  "  German  prune  "  of  P.  domestica. 
Nevertheless  P.  pumila  is  not  adapted  for  re-stocking  owing  to  its  tendency 
to  dwarf  the  varieties  grafted  on  it.  On  the  other  hand,  such  good  results 
were  obtained  with  the  two  above  varieties  of  P.  domestica  that  it  would  be 
advisable  to  continue  experiments  in  this  direction,  so  as  to  isolate  in  the 
domestica  group  practicalh'  inmiune  varieties  or  types,  the  possibility  of 
existence  of  which  must  not  be  precluded.  P.  hortulana  is  considered  by 
many  fruit-growers  as  destined  to  ^aeld  good  results  specially  in  the  indig- 
enous varieties.  The  resistance  to  Bact.  tumefaciens,  is  however  not  consid- 
erable, except  in  the  variety  "  Golden  Beauty  ".  In  the  "  Damson  "  group 
P.  institutia,  known  under  the  name  of  P.  pendula,  is  rather  susceptible  ; 
the  other  kinds,  on  the  contrary,  present  a  high  degree  of  resistance  and  are 
certainly  capable  of  supplying  good  material  for  further  work. 

For  the  peach  tree  (P.  Persica) ,  conclusive  data  are  not  available.  Never- 
theless the  varieties  "  Elberta  ",  "  Saucer  "  or  "  Peento  ",  "  Salway  ", 
"  Lovell  "  and  "  Muir  "  seedlings  hitherto  examined,  did  not  show  resistance, 

Fourteen  kinds  of  almond  trees  (3'oung  plants  growing  at  Davis,  Cali- 
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fornia,  on  the  University  Farm,  were  inoculated  in  1916,  and  in  all  there 
was  an  abundant  formation  of  galls.  The  same  results  were  obtained  with 
P.  Armeniaca,  P.  Armeniaca  var.  Mikado,  P.  Mume  and  P.  mandschurica. 
The  major  part  of  the  varieties  and  kinds  at  present  preferred  in  Cali- 
fornia as  basal  material  for  orchards  are  therefore,  in  principle,  highly 
liable  to  contract  crown  gall ;  on  the  other  hand,  there  are  types,  little  known 
as  yet,  belonging  to  different  groups  and  especially  to  the  species  P.  domestica 
which,  if  duly  controlled  and  selected,  ma^'  furnish  an  excellent  renewal 
stock. 

937  -  Prophylaxis  in  Vegetable  Pathology.  —  Comes  Orazio,  in  Rcale  htUnlo  d'lnccyra-- 
i^iamcntu  di  Napoli,  173  pp.  Naples,   i()i6. 

The  writer  points  out  that  though  it  is  still  absolutely  necessary  to 
resort  to  therapeutic  means  whenever  the  plant  is  ailing  or  attacked  by 
parasites,  it  would  be  desirable,  on  the  other  hand,  to  take  into  account  what 
has  long  been  practised  in  animal  pathology.  In  animals,  the  extension  of 
the  action  of  hygiene  limits  the  sphere  of  therapeutics  in  a  greater  degree 
day  by  day,  and  in  the  same  way,  by  more  rational  attention  and  more  appro- 
priate measures,  the  cultivated  plant  must  be  made  stronger,  and  more  cap- 
able of  resisting  the  attacks  of  its  enemies  ;  in  other  words,  greater  attention 
must  be  devoted  to  the  hj'giene  of  the  plant. 

Yet  it  must  not  be  forgotten  that  sensitiveness  to  bad  weather  and  re- 
ceptivity to  parasites  vary  in  plants  with  age,  methods  of  cultivation,  and 
the  environment  in  which  they  are  grown.  Furthermore,  ordinary  practice 
shows  that  the  resistance  to  adverse  agencies  varies  in  cultivated  plants  with 
the  different  races,  and,  in  the  same  race,  with  the  individual.  It  follows 
that  on  the  whole,  the  resistance  is  rather  individual  than  specific.  In  view 
also  of  the  remarkable  influence  of  the  environment  and  methods  of  culti- 
vation on  the  plant,  it  must  be  expected  that  this  influence  will  be  clearh^ 
reflected  in  the  capacity  of  resistance  of  the  plant,  even  if  the  latter  be  modi- 
fied so  as  to  render  receptive  plants  considered  as  immune,  and  also  to 
cause  fungi  considered  as  inoffensive  or  at  least  as  semi-parasitic  to  become 
injurious. 

On  the  other  hand,  from  the  biological  point  of  view,  it  cannot  be  main- 
tained that  there  are  absolutely  imnume  races ;  nevertheless,  such  steps  may' 
be  taken  as  to  ensure  that  their  resistance  to  adverse  factors  should  not  be 
reduced  so  as  to  jeopardise  their  productivity.  This  object  might  be  ob- 
tained by  hygiene  and  prophylaxis.  The  latter  alone  could  little  by  little 
lead  to  the  abolition  of  the  empirical  methods  which  still  predominate  ; 
by  guiding  vegetable  pathology  once  for  all  along  a  rational  path,  it  will 
result  in  rendering  intensive  agriculture  more  economical,  in  spite  of  the 
evergrowing  delicacy  of  its  products. 

Such  is  the  theory  maintained  by  tlie  writer,  and  the  object  of  his 
article.  He  reviews  an  extensive  series  of  observations  and  researches 
collected  from  the  literature  on  the  subject. 

His  work  is  divided  into  two  parts  ;  in  the  first  he  deals  with  plant 
susceptibility  to  disease,  and  in  the  second  with  resistance. 

As  regards  the  susceptibility,  the  influence  of  the  climate,  soil,  cultiva- 
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tioii  methods,  and  nitrogenous  manure  are  dealt  with  in  particular.     The 
conclusions   are   as   follows  : 

Climate.  —  i)  A  plant  cultivated  in  a  climate  differing  from  that  of  its 
origin,  retains  and  may  even  increase  its  resistance  to  adverse  agencies 
if  introduced  into  a  colder  climate ;  on  the  contrary,  it  loses  this  resistance 
in  an  ever  greater  degree  if  introduced  into  a  hotter  climate. 

2)  The  necessity  of  adapting  itself  to  the  ne\y  climate,  even  if  the 
difference  from  that  of  origin  is  small,  produces  variation  in  the  physio- 
logical processes  of  the  imported  plant ;  it  inevitably  entails  a  greater  v^aria- 
tion  in  the  quantity  than  in  the  quality  of  the  organic  substances  it  produces, 
and  consequently  of  those  also  which  furnish  the  plant  with  the  necessary 
means  for  resisting  the  attacks  of  its  enemies. 

3)  The  variations  in  the  cell  sap  produced  by  a  colder  or  a  hotter 
environment  are  reproduced  in  analogous  fashion  in  plants  cultivated  with 
a  colder  (northern)  exposure  or  hotter  (southern)  exposure  respectiveh\ 

4)  These  variations  form  a  local  problem  as  regards  the  selection  of 
the  most  resistant  varieties. 

5)  The  plants  imported  into  hotter  and  moister,  and  into  wetter  lo- 
calities always  become  more  sentitive  to  disease,  and  in  particular  to  the 
attacks  of  parasitic  micromycetes.  The  same  is  the  case  in  exclusively 
rainy  years  during  the  growth  of  the  plant. 

6)  Repeated  and  conclusive  examples  exist  of  the  fact  that  plants 
imported  into  hotter  climates  than  those  of  their  origin  gradually  lose  their 
original  resistance  to  adverse  factors,  as  in  the  case  of  wheat  with  regard  to 
rusts,  the  vine  with  regard  to  oidium,  mildew  and  phylloxera,  and  generally, 
kitchen  garden  and  fruit  plants  in  relation  to  their  respective  parasites. 

7)  Comparisons  between  the  behaviour  of  plants  in  different  cli- 
mates can  only  have  a  conclusive  value  in  those  cases  where  all  the  con- 
ditions of  cultivation  of  the  several  plants  are  alike;  otherwise,  the  conclu- 
sions will  be  false  or  at  any  rate  arbitrary. 

Soil.  —  i)  The  soil  water  having  even  a  slightly  acid  reaction  more 
effectively  facilitates  the  growth  of  the  plants  cultivated  therein. 

2)  Soils  with  an  alkaline  reaction,  on  the  contrar3^  facilitate  the  phe- 
nomena of  drying  up  of  the  leaves  in  oats,  of  scurf  in  the  potato,  or  "  foot- 
rot  "  in  wheat,  chlorosis  in  American  vines,  and  so  on. 

3)  Limestone  soils  cause  a  greater  production  of  sugar  in  plants, 
and  at  the  same  time  are  an  obstacle  to  the  presence  of  free  organic  acids. 

4)  The  addition  of  alkaline  substances  to  the  soil  renders  plants  more 
sensitive  to  injurious  external  influences;  acid  fertilisers  and  manures  have 
a  contrary  effect. 

5)  The  resistance  of  plants  to  adverse  factors  is  greater  in  loose  soils 
and  less  in  compact  soils. 

6)  Stagnant  siibsoil  waters,  owing  to  their  gradual  impoverishment 
in  dissolved  oxygen,  cause  asph^'xia  of  the  roots,  which  is  followed  by  ne- 
crosis of  the  tissues,  and  afterwards  by  the  appearance  of  mycelia  (rhizo- 
morphs,  Rhizoctonia,  etc.). 

7)  The  hardiness  of  wild  plants  is  due  not  only  to  the  greater  den- 
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sit)'  of  their  tissues  in  consequence  of  the  shortage  of  available  nitrogenous 
substances  in  the  compact  soil,  but  also,  and  in  a  still  greater  degree,  to  the 
acidity  of  their  cell  juices,  owing  to  the  incomplete  combustion  of  the 
carbohydrates  chiefly  contained  in  the  roots,  the  air  circulation  being 
difficult  and  sometimes  interrupted  in  compact  and  uncultivated  soil. 

Cultivation.  —  i)  By  cultivation  man  has  rendered  edible  the  organs  of 
wild  plants  which  are  to-day  replaced  by  their  cultivated  varieties. 

2)  Assiduous,  intense  and  even  forced  cultivation  results  in  induc- 
ing an  enlargement  of  the  organs  of  the  wild  plant,  and  also  renders  them 
succulent  in  consequence  of  the  increase  of  volume  in  the  anatomic  elements 
as  compared  with  the  cellular  tissue,  as  well  as  by  the  continually  greater 
diminution  of  their  walls,  until  the  elements  of  the  sclerenchyma  are  seen 
almost  to  disappear. 

3)  By  progress  in  the  improvement  of  a  plant,  its  sensitiveness  to  ad- 
verse causes  is  also  increased. 

4)  The  development  of  a  parasitic  infection  is  always  related  to  the 
medium  (environment  in  which  it  develops)  which  is  offered  by  the  tissues 
of  the  plants  attacked  ;  the  result  is  that,  all  other  conditions  being  equal, 
the  infection  increases  with  the  improvement  gained  by  the  plant. 

5)  Conversely,  for  fruit  plants,  seed  reproduction  habitually  produces 
a  retrogression  in  the  improvement  obtained ;  the  same  retrogression  is 
brought  about  by  the  absence  of  cultivation  ;  the  products,  which  in  both 
cases  are  marred  in  quality,  certainly  run  less  ri.sk  of  disease  than  similar 
plants,  but  improved. 

Nitrogenous  Maniive.  —  i)  Manuring  with  suitable  manure  renders 
the  tissues  more  juicy  and  consequently  more  sensitive  to  bad  weather; 
they  are  also  richer  in  sugar,  and  consequent^  more  attractive  to  animal  and 
vegetable  parasites. 

2)  The  richer  a  soil  is  in  nitrogen,  the  shorter  the  period  of  time  elaps- 
ing between  inoculation  and  infection  with  a  vegetable  parasite  ;  there  is 
also  an  increase  in  the  receptivity  of  cultivated  plants  to  parasites  of  every 
kind.  An  abundant  nitrogenous  manure,  in  whatever  form  given,  always 
produces  the  same  effects. 

3)  Nitrate  of  soda,  which  calls  forth  greater  productivity  of  the  plant, 
on  the  other  hand  renders  it  nuich  more  tender,  and  consequently  more  sen- 
sitive to  the  bad  effects  of  adverse  factors. 

4)  Excessive  nitrogenous  manure  prolongs  the  growing  period  of 
plants  and  retards  lignification  ;  consequentl}'  the  foliage  will  be  more  sen- 
sitive to  winter  cold,  with  a  loss  in  the  new  production  and  risk  of  loss 
of   sap   and  gum. 

In  the  2nd  part  of  the  work  on  plant  resistance  to  disease,  the  writer 
examines  the  following  questions  in  succession  :  the  resistance  of  the  ])lant 
organs;  the  chemistr}-  of  the  tissues;  the  acidity  of  the  sap  and  oxydases ; 
the  acidity  of  the  sap  and  plant  parasites;  the  acidity  of  the  sap  and  animal 
parasites  ;  tannic  substances  and  parasites ;  selection  crossing  and  high 
grafting  ;    manures. 

The  conclusions  are  as  follows  : 
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Resistance  of  the  Organs.  —  i)  The  organs  of  wild  plants  have  more  com- 
pact, i.  e.  less  watery,  tissues,  and  more  acid,  i.  e.  less  sweet,  juice  than  the 
organs  of  the  corresponding  plants  of  cultivated  species. 

2)  More  resistance  is  offered  :  [a)  to  rusts,  by  the  varieties  of  wheat 
with  narrower  and  more  waxy  leaves  (yellowish  in  colour),  such  as  those 
in  the  hottest  and  driest  regions  ;  [h)  to  smuts,  by  those  varieties  of  wheat 
which  are  bearded,  the  loss  of  the  beard  being  a  sign  of  improvement ;  (c) 
to  lodging,  by  those  varieties  of  wheat  which,  like  the  Xoe,  have  the  solid 
part  of  the  culm  more  fully  developed  ;  {d)  to  diseases,  by  those  varieties 
of  potato  which  have  hard}^  and  straight  stalks,  leaves  small  and  down}-,  and 
the  tubers  covered  with  a  coarse  skin  ;  {e)  to  diseases,  by  those  varieties  of 
olive  tree  which  have  smaller  olives  and  a  less  developed  mesocarp  together 
with  a  more  compact  wood  :  (/)  to  diseases,  by  citrus  plants  obtained 
by  sowing  rather  than  those  obtained  by  non-sexual  reproduction  ;  (g)  to 
diseases  in  general,  by  those  plants  which  present  morphological  characters 
similar  to  those  of  hot  and  dry  regions,  non-fatty  xerophytic  plants. 

Chemiotaxy  of  the  Tissues.  —  1)  Whilst  the  resistance  is  different  in 
the  different  races  or  varieties  of  the  same  species  bred  under  like  conditions, 
no  characteristic  anatomical  difference  was  found  in  their  tissues  by  which 
the  different  resistance  to  diseases  could  be  explained. 

2)  An}'  variation  in  the  environment  or  in  the  methods  of  culti- 
vation produces  a  modification  in  the  strength  of  resistance,  so  as  to  render 
susceptible  even  those  races  which  had  previously  been  regarded  as  refrac- 
tory. 

3)  Both  resistance  and  susceptibility  are  individual  and  inherent 
characters  rather  than  race  characters. 

4)  The  substance  endowed  with  positive  chemiotropism  is  formed  by 
the  sugars  and  starches,  but  more  particularly  by  the  former  than  by  the 
latter. 

Acidity  of  Sap  and  Oxydases.  —  i)  in  a  given  organ,  other  conditions 
being  equal,  the  receptivity  to  parasites  increases  with  the  quantity  of 
reducing  sugars  ;  and  on  the  other  hand,  resistance  increases  with  the  or- 
ganic acids. 

2)  In  the  cell  sap  the  reducing  sugars  increase  as  the  organic  acids 
diminish  and  vice- versa. 

3)  Those  organic  acids  which,  during  the  night,  serve  to  excite  the 
zymotic  processes  calculated  to  promote  the  migration  into  the  leaves  of 
the  organic  materials  produced  photosyntheticalh^  are  on  the  contrary 
transformed  during  the  da}-,  partly  at  least,  into  food  substances,  i  e.  carbo- 
hyrates. 

4)  The  organs  (branches  and  fruits)  which  present  a  stronger  resist- 
ance to  the  attacks  of  parasites  are  the  3'oungest  organs,  above  all  when 
in  the  period  of  growth  and  more  acid. 

5)  The  organic  acids  help  to  provide  growing  organs  with  that 
turgidity  which  is  necessary  in  order  to  promote  the  zymotic  processes 
which,  by  mobilising  the  stored  materials,  are  to  supply  sufficient  nourish- 
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nient  to  the  growing  organs;  they  contribute  to  this  b}'  absorbing   and   re- 
taining the  water  in  circulation. 

6)  In  alkaHne  soils,  such  as  limestone  soils,  and  those  irrigated  with 
alkaline  water,  cultivated  plants  present  a  lesser  quantity  of  free  acid  in 
their  "lissues  and  are  more  sensitive  to  adverse  factors. 

7)  Oxydases  are  more  abundant  in  the  more  juicj-  ti.ssues  and  in 
those  diseased  organs  which  are  richest  in  nitrogenous  substances;  they  are 
most  active  in  the  hottest  regions,  where  also  the  organic  acids  contained  in 
the  plants  burn  up;  this  combustion  produces  COg.  which  is  eliminated,  thus 
depri\4ng  the  plant  of  the  acidity  required  to  render  it  resistant.  For  this 
reason,  in  hotter  regions,  other  conditions  being  equal,  the  plant  is  more 
sensitive  than  in  less  hot  regions.  In  proportion  as  the  acidit}'  of  the  juices  in 
the  organs  diminishes,  their  sweet  taste  will  become  more  evident,  and 
the  parasites  will  find  them  a  more  agreeable  and  more  abundant  food  for 
their  growth. 

Acidity  of  Sap  and  Plant  Parasites.  —  i)  Organic  acids  are  poisonous 
to  micromycetes. 

2)  The  greater  acidity  of  the  sap  produces  a  greater  resistance  in 
plants  as  follows  :  {a)  wheat  to  rusts;  {h)  wine  stocks  to  oidium,  mildew  and 
"tuberculosis"  .  (c)  the  olive  to  Cy  do  conium  and  Stictis  Panizzei;  {d)  the 
the  pink,  potato  and  hyacinth  to  bacterial  infection  ;  {e)  fruit  plants  in 
general  to  root  rot  and  gummosis. 

3)  Pruning,  by  rejuvenating  the  branches  and  foliage  of  fruit  trees, 
increases  the  resistance  to  adverse  agencies. 

Acidity  of  Sap  and  Animal  Parasites.  —  i)  As  the  increase  of  the  quant- 
ity of  reducing  sugars  (very  much  sought  after  by  insects)  in  an  organ  is 
attended  by  a  reduction  in  the  organic  acids  and  vice  versa,  it  follows  that 
acidity  is  the  weapon  most  used  by  the  plant  against  animal  parasites  likewise. 
Among  acids,  however,  the  most  poisonous  appears  to  be  malic  acid. 

2)  The  greater  acidity  of  the  vegetable  juices  presents  a  defence  in 
the  following  cases  :  {a)  the  young  branches  of  the  white  nuilberry*  from 
Diaspis  pentagon  a  ;  (b)  the  young  citrus  plants  from  Pseiidococcus  citri  ; 
(c)  citrus  plants  from  Crysomphalns  dictyospermi;  (d)  improved  young  fig  trees 
and  those  obtained  from  seed,  from  Ceroplastes  rusci ;  {e)  young  olive  trees 
from  Saissetia  oleae  and  Philippia  oleae;  (/)  ordinary-  and  citrus  fruits,  from 
attack  by  scale  insects  ;  {g)  olive  trees,  from  the  "  fly  "{Dacus  oleae)  ; 
{h)  the  grape,  from  Albinia  Wockiana  ;  (i)  vines,  from  phylloxera. 

Tannic  Substances  and  Parasites.  —  i)  Tannins,  which  are  acid  sub- 
stances, behave  like  organic  acids,  and  that  is  wh}'  they  abound  in  growing 
organs,  defending  the  latter  against  the  attack  of  parasites,  especially 
vegetable  parasites. 

2)  In  artificial  nutrient  media,  the  presence  of  tannin  added  in  differ- 
ent proportions  prevents  the  germination  of  the  spores  or  else  it  stops  the 
growth  of  the  mycelium.  In  this  case,  tannin  clearly  causes  a  more  effective 
antifungal  action  of  the  wall  of  the  cell  itself. 

3)  Antocyanine,  as  a  substance  derived  from  bodies  (tannins)  en- 
dowed with  a  relatively  high  osmotic  power,  contributed,  like  tannic  sub- 
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stances,  to  increasing  the  resistance  of  plant  organs  against  their  parasites. 
For  this  reason,  the  varieties  or  races  of  fruits  or  grapes  which  are  intense  in 
colour,  from  red  to  violet  and  bluish,  are  always  more  resistant  in  compari- 
son with  varieties  of  the  same  species  with  more  or  less  pale  fruits. 

4)  The  tannins  co-operate  with  the  other  organic  acids  in  defending  the 
organs  of  the  plants  even  against  their  animal  parasites  ;  hence  the  pure  or 
hybrid  American  races  of  vines,  richer  in  tannic  acid,  are  always  more  re- 
sistant to  phylloxera,  other  conditions  being  equal. 

Selection,  Crossing  and  High  Grafting.  —  1)  The  resistance  to  adverse 
factors  varies  in  the  same  environment,  just  as  to  the  variety  and  the  races 
of  one  and  the  same  cultivated  species.  This  resistance  being  inherited,  it 
is  essential  to  maintain  it  by  renewed  selection,  the  value  of  which  is  almost 
exclusively  local. 

2)  Resistance  is  greater  in  the  varieties  usually  held  in  least  esteem  ; 
in  this  case,  when  selection  seems  insufficient,  it  is  indispensable  to  resort 
to  hybridisation,  especially'  for  grasses,  and  to  a  high  grafting  on  hardy  stocks 
for  fruit  plants,  unless  reproduction  by  seed  is  resorted  to. 

3)  With  similar  processes  there  have  also  been  produced  resistant 
races  :  {a)  of  wheat  to  rust,  smut  and  lodging  ;  {b)  of  buckwheat,  sugar  cane 
and  stone  fruit  Rosaceae,  to  heavy  frosts  ;  (c)  of  asparagus  to  rust ;  {d)  of 
tomatoes,  cotton  tree  and  water  melons,  to  wilt  ;  {e)  of  potato,  to  mildew  ; 
(/)  of  strawberries,  to  mould;  [g)  of  vines,  to  oidium,  mildew  and  phylloxera; 
(h)  of  citrus  plants,  to  gummosis  and  root  rot. 

Manuring.  —  i)  Potassium,  lime,  iron  and  magnesium  must  be  appUed 
to  the  plants  in  the  form  of  sulphate  exclusively  ;  the  separation  of  the  cor- 
responding ions,  which  is  done  by  the  roots,  would  set  at  libert)^  the  sulphuric 
acid,  which,  even  in  a  very  small  quantity,  would,  by  recombination, 
increase  the  acidity  of  the  juice  circulating  in  the  organs  of  the  plants  and 
render  resistance  stronger. 

2)  Nitrate  of  soda  is  the  nitrogenous  manure  which,  more  than  any 
other,  tends  to  reduce  the  acidity  of  the  organs  and  render  them  more  sensi- 
tive to  enemy  action ;  sulphate  of  ammonia,  on  the  contrary,  causes  a  produc- 
tion which  is  somewhat  less  in  quantity  but  renders  the  plants  more  resistant, 
because  it  tends  to  increase  the  acidity  of  their  organs;  in  alkaline  soils,  the 
use  of  nitrate  of  soda  will,  by  accumulating  sodium,  result  in  diminishing 
the  original  fertility  and  will  produce  progressive  sterility. 

3)  An  excess  of  nitrogenous  manure,  especialh'  in  the  nitric  form, 
causes  an  increase  in  the  formation  of  starchy  products  which,  like  sugars, 
render  the  organs  more  susceptible  to  parasites.  On  the  contrary,  phosphatic 
manure  produces  a  transformation  of  the  soluble  nitrogenous  substances 
(or  starchy  substances)  into  insoluble  nitrogenous  substances  (or  phospho- 
proteins)  which  possess  a  negative  chemotropism.  This  manure,  while  it  ac- 
celerates the  ripening  of  the  fruit  and  lignification  of  the  branches  tends  to 
protect  them  from  the  attacks  of  external  agents  and  at  the  same  time  con- 
tributes to  maintaining  or  increasing  the  acidity  in  the  organs,  thus  streng- 
thening them  in  their  struggle  against  parasites. 
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4)  In  order  as  far  as  possible  to  ward  off  attacks  on  cultivated  plants 
produced  by  physical  agents  and  parasites,  prophylaxis  must  be  based  on 
phosphatic  manure,  more  or  less  assisted  by  an  addition  of  sulphates. 

938  -  Means  of  Control  of  Chrysophlyctis  endobiotica,  a  Potato  Pest  in  Ger- 
many.—  ScH-VFFNiT  E.  and  Voss  G.,  in  Zcitschriit  fur  Pilanzcnkninkhciten,  Vol.  26, 
No.  3"^,  pp.  183-192.  Stuttgart,  June  i,  1916. 

I.  —  Experiments  in  Soil  Disinfection.  —  The  experiments  were  carried 
out  on  fields  over-run  by  the  parasite,  at  Nederpleis,  with  a  series  of 
chemicals  in  different  degrees  of  concentration.  The  disinfection  of  the 
soil  was  done  between  the  loth  and  20th  February,  the  plantation  of 
tubers  on  the  25th  April  and  the  harvesting  of  the  potatoes  on  the  29th 
October,  Each  plot  had  an  area  of  about  7  sq.  yds.  The  means  of  disinfection 
were :  "  Beta-Lysol ",  sodium  cyanide,  chromium  acid  carbonate,  "  Flurasil ", 
kainit,  calcium  cyanamide,  sulphur  and  "  Uspulun  ". 

The  kainit,  calcium  cyanamide  and  sulphur,  as  well  as  the  mixtures  of 
these  materials,  were  first  spread  and  then  hoed  in  ;  the  "  Beta-Iyysol  ", 
sodium  cyanide,  chromium  acid  carbonate,  "  Flurasil  "  and  "Uspulun" 
were  used  in  aqueus  solutions.  "  Uspulun  "  is  a  preparation  of  mercury  so- 
luble in  water  :  "  Flurasil  "  is  a  compound  of  silica,  fluorine  and  zinc.  Both 
the  products  are  prepared  in  Germany.  Each  experiments  was  repeated 
three  times  on  plots  situated  at  different  points. 

The  results  of  the  experiments,  which  are  summed  up  in  a  table,  show 
that  none  of  the  agents  gives  satisfaction  in  every  respect.  The  best  effect 
was  obtained  with  chromium  acid  carbonate,  which,  on  the  plots  treated,  gave 
3.94%  of  diseased  tubers,  and  11.59  %  of  stalks  and  leaves  infested.  Next 
come  the  plots  which  received  a  mixture  of  kainit  and  a  large  quantity 
of  calcium  cyanamide  with  7.65  %  of  tubers  attacked  and  21.37  %  of  diseased 
leaves.  The  third  place  is  occupied  by  plots  which  received  sulphur  or 
"  Flurasil  "  ;  the  first  of  these  had  10.14  %  of  diseased  tubers  and  31.81  % 
of  leaf  parts  attacked,  and  the  second  8.64  %  of  diseased  tubers  and  33.63  % 
of  stalks  and  leaves  attacked.  The  other  means  of  control  "  Uspulun  " 
(even  in  large  doses),  sodium  cyanide  and  kainit  produced  no  effect. 

If  the  soil  is  not  uniformly  and  equall)'  reachedt  hroughout  its  parts, 
the  experiments  rarely  give  a  good  result.  Owing  to  this  fact,  the  tubers 
on  certain  plots  treated  were  more  infected  than  those  of  the  check  plots. 
This  year  it  is  hoped  that  the  drawback  in  question  has  been  avoided  by 
careful  distribution  of  the  plots  over  the  soil  at  the  time  of  autumn  tillage. 

To  sum  up,  it  may  be  stated  that  the  disinfection  of  the  soil  appears 
to  be  successful  in  some  respects,  and  for  this  reason  the  writers  will  repeat 
their  experiments  for  several  years. 

II.  —  Behaviour  of  the  different  varieties  of  Potato  toivards  the  disease 
—  69  varieties  were  tested.  Each  plot  had  an  area  of  about  4.5sq.  yds. 
The  potatoes  were  planted  from  the  25th  April  to  the  30th  May,  and 
lifted  from  the  6th  to  the  30th  October  following. 

The  results  showed  that  the  following  varieties  remained  immune  from 
the  disease  :  "  Jubelkartoffel  ",  "  Pulsens  Juli  ",  "  Rote  Delikatess-Niere  " 
"  Reingold  ",   "  Roma  ",   "  Blaue  Rheinische   Rauhschale  ",   "  Verbesser- 
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ter  Tannenzapfen  ",  "  Vater  Rhein  "  and  "  Wohlgeschmack  ".  Part  of 
the  varieties  were  slightly  attacked  and  part  strongly  (more  than  50  %  of 
the  tubers) .  The  soil  of  the  plots  was  no  doubt  less  infected  by  the  parasite 
than  that  of  the  plots  used  for  the  disinfection  tests.  This  year,  the  experi- 
ments will  be  repeated  on  a  larger  scale  with  those  kinds  which  were  found 
immune  in  191 5. 

III.  —  Vitality  of  the  dormant  spores  of  the  fungus  in  the  soil  when  the 
host  is  not  cultivated  thereon.  —  Previous  observ^ations  have  shown  that 
the  dormant  spores  of  Chrysophlyctis  endohiotica  Schilb.  retain  their  germina- 
tion capacity  in  the  soil  for  6  years.  By  way  of  checking  this  observation, 
the  Writers  acquired  from  the  town  of  Kronenberg  a  field  which  was  greatly 
over-run  b)-  the  parasite,  and  which  for  that  reason  had  not  been  cultivated 
from  the  end  of  the  1907  growing  period  till  the  spring  of  1915.  Two  plots 
of  the  field  were  ploughed,  situate  at  two  separate  points,  and  in  the  15th 
April  1915  they  were  planted  with  the  "  Industrie  "  potato  variety.  On 
gathering  the  crop,  a  very  strong  infection  was  found  on  both  plots.  It  clearly 
follows  from  this  that  the  dormant  spores  may  retain  their  vitality  in  the 
soil  for  7  5'ears.  This  3^ear  other  plots  in  the  field  will  be  planted  with  po- 
tatoes, and  the  operation  will  be  repeated  subsequently  in  order  to  deter- 
mine the  time  the  dormant  spores  retain  their  vitality. 

For  practical  agricultural  purposes,  it  follows  from  these  experiments 
that  fields  invaded  b}'  the  parasite  should  not  be  put°down  to  potatoes  be- 
fore thefexpiry  of  a  period  of  7-8  years,  and  it  is  even  probable  that  the 
vitality  of  the  parasite  lasts  still  longer. 

DISEASES  9.^4  -  Phytophthora  sp.  Injurious  to  Oats  in  America.      mc  murphy  j.ames,  in 

OF  VARIOUS  Science,  New  Series,  Vol.  Xlylll,  No.  I\',  p.  534.  I^ancaster,  Pa.,  1916. 

CROPS  Specimens  of  oats  attacked  by  an  unidentified  species  of  Phytoph- 

thora were  discovered  in  the  vicinity  of  the  University  of  Stanford  and  near 
Ma>^eld  in  California.  Symptoms  of  the  disease  :  spots  and  stripes  of 
different  sizes  along  the  edges,  or  a  long  stripe  running  along  the  central 
Hne  of  the  leaf.  The  parts  attacked  are  first  yellow,  then  whitish  (when  the 
conidia  are  abundant)  ;  finally  they  become  brown,  dry  and  break  up. 

The  conidiophores,  which  are  short  and  simple,  emerge  through  the 
opening  of  the  stomata  and  generally  carry  a  single  conidium.  Chlaniy- 
do.spores  and  oospores  were  likewise  found  in  abundance  on  the  infested 
parts. 

In  regard  to  these  characters,  this  Phytophthora  approximates  to  P. 
Colocasiae  a  parasite  of  "  taro  "  {Colocasia  esculenta),  in  Java,  India  and 
Formosa. 

940  -  Potato  Diseases  in  the  Dutch  East   Indies.  —  westerdi jk   j  . ,  in  Tcysmannia, 

XVIIlh  Year,  Isl  ami  Ilnd  Parts,  pp.  1-15,  I  PI.  Batavia,  ioi6- 

The  Writer  was  able,  during  his  sta}'  in  the  Dutch  East  Indies,  to 
study  the  cultivation  of  potatoes  in  Java,  where  it  is  carried  on  in  the  mount- 
ains, at  an  altitude  of  1300  to  6500  feet. 

While  the  few  F,uropean  growers  devote  all  the  necessary  care  to  this 
cultivation,  the  nati\'es  use  seed  potatoes,  too  small  in  size  to  be  of  any  value 
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for  consumption,  for  this  purpose.  In  addition,  they  are  sown  too  close 
in  the  potato  fields,  and  the  soil  is  insufficiently  tilled  and  manured.  They 
grow  a  variety  of  mediocre  quality,  but  which  is  somewhat  resistant  to  di- 
sease. 

A  description  is  given  of  the  enemies  observed  on  the  potato.  Epilachna 
territa  largely  destroys  the  foliage  by  gnawing  it.  Phytophthora  injestans 
has  been  found  in  some  plantations  lying  at  an  altitude  of  5500  to  6500  feet ; 
the  climatic  conditions  hardly  appear  favourable  for  a  spread  of  this  di- 
sease in  regions  of  a  lesser  altitude.  Macrosporitmi  solani  causes  a  dry  rot  of 
the  foliage,  and  has  been  found  at  an  altitude  below  5500  feet.  A  root  ftmgus, 
the  attacks  of  which  are  somewhat  dangerous  to  other  crops,  sometimes  as- 
sails potatoes.  A  disease,  the  cause  of  which  is  still  unknown  and  which  is 
shown  by  the  leaves  rolling  up,  is  rather  frequent  in  some  newly  imported 
^-arieties.  Finally,  considerable  damage  is  caused  by  the  disease  known  in 
Germany  as  "  Eisenfleckigkeit  ".  The  diseased  tubers  do  not  differ  ex- 
ternally in  any  way  from  the  healthy  ones.  On  cutting  them  open,  brown 
spots  are  seen  in  the  central  tissues.  These  spots  turn  black  when  the  po- 
tatoes are  cooked.  It  has  not  been  possible  to  find  any  very  definite  cause 
giving  rise  to  this  disease.  Probably  defects  in  the  methods  of  cultiva- 
tion, especialh-  with  the  natives,  very  much  influence  its  appearance,  and 
an  improvement  will  be  observable  when  the  usual  methods  are  replaced 
by  more  rational  ones. 

941  -  Cronartium  ribicola  attacking  Ribes,  in  Ontario.  —  Howin  f.  i:.  and 

Mc  CtJBBiN  W.  A.,  in  Phytopathology,  Vol.  6,  No.  2,  pp.  18^-183.  Baltimore,  Mil.,  1916. 

In  1914  and  1915,  in  nine  counties  on  the  banks  of  the  great  (3ntario 
lake,  plantations  of  Rihes  especially  R.  nigrum  I^.  were  considerably  damag- 
ed by  Cronartium  ribicola  Fisch.  de  Waldh. 

The  following  cultivated  and  wild  species  were  attacked  :  R.  nigrum, 
L, ;  R.  vulgar c  Lam. ;  R.  grossularia  L- ;  R-  aureum  Pursh ;  R.  tynosbati  L.; 
R.  triste  Ball.  ;  E.  Jioridum  ly'Her.  ;.and  R.  prostratum  I/Her. 

The  aecidial  form  {Per icier mium)  is  found  on  Pinus  strobus,  both  na- 
tive and  imported,  in  the  countries  of  Brant,  Durham,  Halton,  Welland, 
Wellington  and  Went  worth. 

In  the  spring,  the  infection  spreads  from  the  pine  to  the  Ribes  on  which 
the  teleutospore  develops.  It  is,  however,  not  impossible,  although  the 
experiments  undertaken  by  the  Writer  yielded  a  negative  result,  that 
the  disease  may  winter  on  the  leaves  of  Ribes  itself.  As  regards  the 
susceptibility  of  the  different  species,  R.  nigrum  is  said  to  be  the  most 
susceptible.  On  the  other  hand,  R.  rubrum  is  thought  to  be  much  less  so 
(the  variety  "  London  red  "  is  entirly  refractory)  as  also  is  R.   grossularia. 

It  should  be  noted  that  this  disease,  which  may  be  said  to  have  no  eco- 
nomic importance  in  Europe,  may  occasion  extensive  havoc  in  Ontario, 
owing  to  almost  complete  defoliation.  With  regard  to  the  means  of  control, 
good  results  are  obtained  by  api)lications  of  Bordeaux  mixture  or  soluble 
sulphides  for  fifteen  days  during  the  sununer. 
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942  -  Sclerotinia  libertiana,  injurious  to  Forsythia  vfridissima.—  peglion 

VlTTORlO,  in  Rcndnonti  dcilc  scdutc  dclla  Rcalc  A  ccademia  dei  Lined .  Clause  di  Scienze  fisiche, 
matematiche  e  naluraii,  ^th  Svrie^,  Vol.  XXV,  1st  Half  Year,  Part  o,  pp.  665-657.  Rome, 
May  7,  191 6. 

As  early  as  the  spring  of  IQ15  the  Writer,  in  some  specimens  of  Forsy- 
thia viridissima  in  the  garden  of  the  School  of  Agriculture  of  Bologna 
(Italy),  observed  a  withering  of  the  shoots  after  flowering.  An  anatomical 
study  of  the  lesions  disclosed  a  limited  but  very  j^ronounced  disorganisa- 
tion of  the  bark,  and  the  presence  of  small  black  isolated  sclerotia,  }nostly 
placed  at  the  point  of  intersection  of  the  leaf  stem  on  the  twig.  Accord- 
ing to  the  \vriter,  the  fungus  is  Sclerotinia  Libertiana.  If  fragments 
of  bark  tissue  are  sown  in  nutrient  gelatine,  or  if  the  withered  shoots  are 
placed  in  a  moist  room,  there  follows  within  a  very  short  time  a  vigorous 
growth  of  mycelium  and  the  differentiation  of  maii}^  large  sclerotia. 

The  origin  of  this  infection  is  to  be  sought  during  the  flowering  of 
the  host.  The  flowers  attacked  adhere  strongly  to  the  stalk.  On  making 
a  longitudinal  section  of  these  flowers,  the}'  are  seen  to  be  the  seat  of  an  ex- 
tensive mycelial  infection.  The  mycelium  of  Sclerotinia  starts  from  the 
stigma  and,  passing  along  the  style,  enters  the  ovar}-,  from  which,  traversing 
the  leaf-stalk,  it  spreads  in  the  cortical  zone  of  the  twig. 

What  here  takes  place  is  a  mummification  perfectly  analogous  to  that 
produced  by  several  species  of  Sclerotinia  of  the  sub-genus  Stromatinia  in 
the  female  organs  of  various  Rosaceae,  and  which,  as  is  well  known,  are  caus- 
ed by  the  germination  of  ascospores  or  conidia  {Monilia)  on  the  stigma, 
followed  by  the  penetration  of  the  mycelium  into  the  ovary,  and  from  the 
latter  into  the  branches. 

The  infection  takes  place  when  the  vitality  of  the  flower  is  already  on 
the  decline,  because  the  germinal  tube  of  the  ascospores  of  Scl.  Libertiana 
cannot  develop  in  healthy  vegetable  tissues  in  full  vitality.  The  infection 
is  probably  due  to  ascospores  carried  by  the  wind.  The  ascospores  can  ger- 
minate as  soon  as  they  are  expelled  from  the  ascus.  In  the  cases  reported 
by  the  writer  they  came  from  a  plot  cultivated  with  Jerusalem  artichokes, 
where  5.  Libertiana  is  endemic. 

Thus  S.  Libertiana,  the  pathogenic  position  of  which  was  known  in 
the  typical  forms  of  infection  arising  from  injuries  to  the  host  (the  writer 
is  of  opinion  that  it  is  anormal  case  of  "  chancre  "  or  "  Sclerotia  disease  " 
in  hemp),  from  lesions  following  upon  cold  (as  is  the  case  with  the  Sclerotia 
disease  of  beans),  is  found  to  possess  other  means  of  penetration  into  its 
host,  characterised  by  a  more  and  more  reduced  period  of  life  in  the  sapro- 
phytic stage.  Such  is  the  special  form  of  the  Sclerotia  disease  in  the  bean, 
described  b}^  Petri  {Rendiconti  delta  R.  Accademia  dei  Lincei,  Nov.  20, 1914), 
in  which  the  saprophytic  stage  develops  at  the  expense  of  fragments  of 
petals  adhering  by  chance  to  the  growing  shoots,  and  finally  the  pathologi- 
cal process  now  in  question  which  arises  on  the  flowers  of  Forsythia  and 
causes  considerable  injury  to  the  stem  of  the  host. 
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943  -  Trichoderma  koeningi  causing  Root  Rot  of  the  Apple  Tree,  in  Virginia. 

—  Crabill  C.  H.  ill  P/!y/o/5fl//;r)/oA,'y,   Vol.  6,  No.   ::,   pp.    i59-i6i,Fig.  i,  Baltimore,   Md., 
1916. 

In  Virginia,  rotting  of  the  roots  of  the  apple  tree  occurs  chiefly  in  the 
valley  of  Shenandoah  and  the  district  of  Piedmont.  It  is  responsible  for 
very  heavy  damage,  and  nothing  has  np  to  now  been  done  to  control  it. 
Trees  from  ten  to  fifteen  years  old  are  usually  attacked.  The  pathological 
process  is  rapid  and  fatal.  The  first  visible  symptom  of  the  disease  is  a 
stoppage  of  growth,  followed  by  the  partial  falhng  of  the  leaves  and  the 
withering  of  the  terminal  buds.  At  the  moment  when  these  symptoms  appear, 
the  root  system  is  alread}'  dead,  the  roots  are  cracked  and  fragile,  and  the 
tissues  invaded  by  an  abundant  growth  of  m.j'celium.  Infection  begins 
with    the  deepest  roots  and  progresses  upwards. 

The  following  facts  have  been  ascertained  :  i)  the  rot  is  more  frequent 
in  land  cultivated  for  the  first  time,  especially  if  it  contains  some  decom- 
posing vegetable  residue  such  as  tree  stumps;  it  is  rarer  in  localities  already 
cultivated  for  some  years  ;  2)  the  rot  is  equally  widespread  in  all  types  of 
soil,  both  on  steeply  inclined  slopes  and  in  plains  and  depressions ;  3)  in 
orchards,  several  trees  forming  a  group  die  at  almo.st  the  same  time,  which 
is  a  proof  of  the  rapidity  whith  which  the  disease  spreads ;  4)  "  York  Im- 
perial "  is  said  to  be  the  variety  most  liable  to  attack  ;  next  follow  :  "  Stay- 
man  Winesap  ",  "  Ben  Davis  ",  "  Yellow  Newton  "  ("  Albemarle  Pippin  ") 
and  "  Arkansas  "  ("  Black  Twig  "). 

The  writer  obtained  many  cultures  from  infected  material  of  different 
origin,  and  in  all  cases  obtained  abundant  growth  and  fructification  of  Tri- 
choderma  koeningi  Oudemans. 


Place  of 
of  infected 

origin 
material 

Number 

of 
cultures 

Trichoderma 

Hydnum 

Bacterial 
Infection 

sterile 

Middletown  .    .    . 

14 

14 

_ 

_ 

Middletowii  . 

10 

I 

^ 



2 

Roselands     .    .    . 

ID 

26 

6 

12 

II 

4 

I 

Pleasant  Valley   . 

Fishersville    .    .    . 

24 

16 



5 

3 

Greenwood    .    .    . 

16 

14 



2 

— 

Greenwood   .    .    . 

Totals    .    .    . 

16 

9 

— 

5 

2 

116 

72 

7 

23 

12 

Trichoderma  may  be  regarded  as  the  specific  cause  of  root  rot.  Other 
fungi  however  may  be  associated  with  it,  for  instance  Hydnum  and  a  bac- 
terial flora  which  is  sometimes  very  abundant. 
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The  growth  of  Trichoderma  in  starch  agar,  at  ordinary  tempera- 
tures, averages  i  cm.  per  15  hours;  hence  the  rapidity  of  the  pathological 
process,  which  may  bring  about  the  death  of  the  tree  within  a  few  days. 
The  parasite  grows  equalty  well  in  any  medium  provided  the  latter  does 
not  contain  an  excess  of  alkali. 

Copper  sulphate  in  a  dose  of  o.i  %  added  to  the  agar  stimulates  the 
formation  of  spores.  A  soil  rich  in  humus  and  well  manured  promotes  the 
growth  of  the  mycelium  and  the  formation  of  the  spores.  The  vegetative 
body  of  the  fungus  is  found  in  all  the  elements  of  the  X3dem,  from  which  it 
spreads  into  and  between  the  cells.  It  cuts  off  light  from  them  entirely 
and  encroaches  on  and  destroys  the  walls. 

Its  property  of  living  quite  easily  as  a  saphrophyte,  and  the  large  num- 
ber'of  spores  which  the  wind  scatters  with  extreme  facility,  render  this  pa- 
rasite one  of  the  most  dangerous  to  the  orchard,  and  it, is  necessary  to  take 
prompt  and  energetic  control  measures. 


WEEDS  AND  PARASITIC  FLOWERING  PLANTS. 

944  -   Cryptostem ma   calendulaceum,    Crepis   capillaris,  Leonotodn 
hirtus  and  Carduus  spp.,  Weeds  in  New  Zealand  (i)  —  Atkinson  e.  h.  in  The 

Jouriuilof  A^rici/Miiie,  Vol.  XII,  Nu.  i,  pp.  32-34.    Fig.  <)  ;    No.  3,    pp.  i7,'5-i87.   Fig.  6. 
WeUington,  191 6. 

1.  The  Writer  continues  the  description  of  the  common  weeds  in  New 
Zealand  by  descrihing  Cryptostemma  calendulaceum  {capeweed) ,  Crepis  capil- 
laris (hawkweed)  and  Leontodon  hirtus  (hawkbit). 

The  first  of  these  Compositae  is  very  common  in  the  Northern  island.  Is 
has  likewise  been  reported  in  numerous  localities  in  the  Southern  island, 
where  it  tends  to  invade  the  pastures,  choking  and  replacing  the  leguminosae 
and  grasses  best  adapted  for  cattle  feeding. 

The  two  other  species  also  occur  very  widely,  but  they  should  be  rather 
considered  as  useless  than  injurious. 

2.  Description  of  6  species  of  Carduus  growing  more  or  less  frequently  in 
New  Zealand  :  C.  lanceolaUis  (spear  thistle)  ;  C.  nutans  (nodding  thistle) ; 
C.  pycnocephalus  (winged  thistle)  ;  C.  arvensis  (Californian  thistle)  ;  C. 
Marianus  (milk  thistle)  and  C.  eriophorus  (woolly-headed  thistle). 

C.  lanceolatus  is  certainly  the  species  most  wideh'  distributed  in  the 
two  islands.  This  species  is  the  one  which  imparts  its  characteristic  appear- 
ance to  the  meadow  flora  when  vegetation  grows  after  bush  fires.  C.  ar- 
vensis is  also  very  common.  C.  pycnocephalus  is  much  rarer;  in  certain  sterile 
and  bare  parts  it  often  forms  the  sole  winter  forage  for  sheep.  C.  Maria- 
nus abounds  in  several  localities,  but  tends  to  disappear  with  the  develop- 
ment of  ctiltivation.  C.  eriophorus  only  occurs  along  the  rivers  and  in  the 
valleys  of  Wairarapa  and  Otaki.  Finaly,  C.  nutans  has  been  reported  in 
southern  Canterbury  and  some  localities  of  Otago. 

(i)  See  B.  March  1916.  No.  363.  ■  {Ed.) 
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943  -  Contribution  to  the  Life  History  and  Anatomy  of  Lyda  hypiotrophica.  (  =  Ce- 

phaleia  abietis)  (i). —  Scheidter   Fr.\nz,  in  ZeUschriH  fur  anccwamite  Eniomolovie, 
\'o\.  3,  No.  1,  pp.  g7-ii6.  Berlin,  March  1916. 

Development  of  the  eyes.  —  During  an  outbreak  of  Lyda  hypotro- 
phica  in  the  course  of  the  last  few  years  in  Swabia  and  Upper  Franconia, 
the  Author,  at  different  periods  of  the  year  (October,  March-May)  studied 
a  large  number  of  larvae.  He  first  classified  the  larvae  according  to  their 
colour  and  then  counted  them.  He  thus  determined  three  groups  of  lar- 
vae clearly  distinguished  from  each  other. 

The  larvae  of  the  first  group,  apart  from  the  dark  brown  X  on  the  fore- 
head, had  a  head  uniformly  greenish  brown  or  light  brown  in  colour.  Those 
of  the  second  group  are  distinguished  by  an  ill-defined  dark  brown  spot  on 
the  cheeks.  The  larvae  of  the  third  group  had  an  oval  deep  black  spot 
just  above  the  eyes  (eye  spot).  The  larvae  of  the  last  group  might  also 
exhibit  a  spot  on  the  cheeks.  The  study  made  by  the  writer  proved  that 
the  oval  spots  of  the  larvae  in  the  third  group  are  nothing  else  than  the 
future  eyes  of  the  pupa  and  the  adult. 

The  writer  calls  them  "  pupal  eyes  ".  They  are  found  in  all  the  larvae 
which  undergo  transformation  into  pupae  in  the  following  spring. 

Wishing  to  stud}'  the  question  more  fully  the  writer  examined  a  num- 
ber of  larvae  of  the  first  two  groups  mentioned  above  from  the  point  of  view 
of  the  genital  organs.  He  found  that  in  larvae  which  in  the  spring  had  not 
3^et  got  pupal  CA^es.the  genital  organs  had  not  yet  developed.  On  the  other 
hand  the  larvae  having  "  pupal  eyes  "  all  had  well  developed  sexual  or- 
gans in  March  and  April. 

At  what  time  of  the  year  do  the  pupal  eyes  appear  ?  The  larvae  ready 
for  pupation  already  possessed  them  in  March ;  on  those  which  were  with- 
out these  eyes  and  which  were  enclosed  in  a  cage  they  were  not  seen  to 
appear  after  that  time,  that  is,  after  the  end  of  March.  In  some  cases  (17 
larvae  out  of  9000  larvae  studied)  the  "  pupal  eyes  "  were  already  observed 
in  October. 

The  writer  concludes  that  the  pupal  eyes  do  not  always  form  in  autumn 
in  the  larvae  which  pupate  in  the  following  spring. 

The  larvae  which  already  showed  the  pupal  eyes  in  October  had  well 
developed  genital  organs,  but  the  development  was  not  so  far  advanced 
as  in  the  larvae  studied  in  March  and  April. 

In  practice,  it  is  important  to  be  able  to  ascertain  as  early  as  March,  on 
the  basis  of  the  "  pupal  eyes  ",  whether  or  not  there  will  be  a  large  number 
of  adult  insects  in  the  spring. 

Number  of  eggs.  —  The  writer  also  studied  the  number  of  eggs  which 
a  female  can  lay  ;  he  found  that  the  indications  given  on  this  subject  by 
the  literature  (maxinuim  of  25)  are  inaccurate. 

(I)  See  B.  July  iyi6.  No.  839.  {Ed.). 
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These  investigations,  which  are  not  yet  terminated,  appear  however  to 
have  shown  that  this  figure  is  too  low.  It  is  quite  possible  for  a  female  to 
lay  up  to  100  eggs. 

Development  of  the  genital  organs  —  The  investigations  carried  out 
show  that  the  larvae  of  Lyda  ready  for  pupation  already  possess  well  de- 
veloped sexual  organs  while  in  other  insects,  e.  o.  the  lepidoptera,  the 
ovaries  are  still  little  developed  even  in  the  last  larval  stage.  The  gen- 
ital organs  form  during  the  summer  and  autumn,  at  the  same  time  as  the 
"  pupal  eyes  ",  but  the  Author  does  not  think  that  there  is  any  relation  be- 
tween the  formation  of  these  two  organs.  The  testicles  develop  more  rapidly 
than  the  ovaries.  A  very  detailed  description  is  given  of  the  genital  organs 
and  the  formation  of  the  eggs. 

The  freshly  emerged  female,  after  mating,  lays  in  the  first  oviposition 
about  30  eggs  ;  later  on,  when  the  weather  is  hot,  it  lays  more.  Oviposi- 
tion is  complete  at  the  end  of  7  days.  If  it  is  rapid  and  intense  the  adult 
dies  after  8  days  of  life.  The  arrival  at  maturity  and  oviposition  are  closeh' 
related  to  the  weather  ;  hot  weather  promoted  them,  bad  weather  hinders 
them.  If  bad  weather  is  sufficiently  prolonged  the  females  die  before  ovi- 
positing, and  the  consequence  frequently  is  a  rapid  diminuton  of  the  insects 
in  the  forest. 

Colour  of  the  larvae.  —  Generally  green  larvae  and  yellow  larvae  are 
distinguished,  but  there  are  also  all  kinds  of  shades  between  these  two  groups. 
Among  the  larvae  studied  in  1913,  88  %  were  green  and  12  °o  ^^ellow.  The 
hypothesis  that  the  green  larva  is  male  and  the  yellow  female  was  not 
confirmed  by  the  present  investigations.  The  colour  is  not  changed  until 
the  larva  has  pupated. 

It  is  likewise  not  true  that  the  yellow  larvae  are  individuals  covered 
with  parasites.  The  difference  in  the  colour  results  from  the  blood  of  the 
larvae. 

Parasites.  —  L.  hypotrophica  appears  to  suffer  little  from  parasites  ; 
no  parasites  are  known  to  attack  the  eggs,  pupae  or  adults.  On  the  other 
hand  the  larva  is  attacked  by  some  species  of  Ichneumonidae  and  Diptera, 
but  not  to  a  great  degree. 

The  larva  of  Ichneumonidae  found  b}^  the  writer  in  the  larva  of  Lyda 
in  October  and  spring,  were  still  very  small :  3-4  mm.  Later,  in  the  month 
of  March,  they  were  6  mm.  On  being  placed  in  a  hot  room  they  developed 
more  rapidty,  and  produced  adults  within  a  few  weeks. 

The  larvae  of  Ichneumonidae  completely  absorb  the  larvae  of  Lyda  so 
that  after  a  time  nothing  remains  but  the  empt}'  skin.  They  afterwards 
leave  their  hosts  in  order  to  pupate. 

The  Tachinid  larvae  living  in  the  larvae  of  Lyda  are  more  developed 
than  the  Ichneumonid  larvae.  They  were  already'  completely  developed  in 
October  and  entirely  filled  out  the  Lyda  larvae. 

They  would  remain  therein  during  the  winter  and  would  only  pupate 
in  the  following  spring,  when  the  weather  is  warmer.  Thus  these  pa- 
rasites are  only  found  in  small  number  in  the  larvae  of  Lyda 

The  larvae  of  Ichneumonidae  and  Tachinidae  are  only  found  in  those 
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Lyda  which  have  pupal  eyes.  P'rom  this  it  follows  that  these  parasites  have 
a  single  generation  per  year,  and  that  they  only  attack  the  Lyda  larvae  still 
living  on  the  tree. 

Control.  —  Judging  from  the  life  histor}^  of  Lyda,  it  seems  that  expens- 
ive control  measures  are  not  justifiable.  The  larvae  almost  always  eat 
the  needles  of  the  previous  year  and  very  rarely  those  of  the  actual  year. 
Consequently  the  developing  buds  are  not  attacked  by  them.  The  growth 
of  the  trees  suffers  from  the  influence  of  the  larva,  but  not  very  much.  It  is 
consequently  advisable  to  abstain  from  any  control  measures  against  this 
enemy.  The  writer  recommends  that  greater  importance  should  be  attached 
to  the  other  enemies  of  the  spruce  which  accompany  Lyda,  such  as :  Pis- 
sodes  hereyniae,  P.  scabricollis,  Ips  typographus,  Pityogenes  chalcographus, 
etc.  The  method  of  pasturing  pigs  in  the  forest  in  order  to  destroy  the  larvae 
of  Lyda  is  hardly  practicable. 

946  -  White  Grubs  {Lachnosterna  spp.)  in  Wisconsin,  United  States  of  Ame- 
rica.—  Santjers  J.  G.  and  FR-\cker  S.  B.  \n  Jouinal  of  Economic  Entomoloc^y,  Vol.  9, 
No.  2,  pp.  253-261,  Fig.  3.  Concord,  N.  H.,  1916. 

The  results  are  here  set  out  of  a  .series  of  researches  and  experiments 
on  white  grubs  {Lachnosterna  spp.)  undertaken  at  Madison,  Wisconsin, 
in  1914-1915. 

In  order  to  capture  the  insects,  light  traps  were  employed  (Coleman 
gasoline  lamps  of  300  to  400  candle  power)  placed  near  the  receptacles  con- 
taining water  to  which  paraffin  had  been  added,  into  which  the  insects,  at- 
tracted by  the  light,  fall.  In  Wisconsin  there  are  five  Stations  (Lancaster, 
Dodgeville,  Baraboo,  Madison  and  Ripon)  each  provided  with  eight  lamps. 

From  May  to  June  1915  there  were  captured  i  036  400  specimens  of 
Lachnosterna  belonging  to  the  following  species  :  L.  fusca,  L.  rugosa,  L. 
grandis,  L.  dubia,  L.  hirticida,  L.  gibbosa,  L.  ilicis,  L.  balia,  L.  tristis,  L.  ni- 
tida,  L.  implicita,  L.  marginalis,  L.  vehemens,  L.  nova,  L.  prunina,  L.  inversa 
and  L.  villi frons,  L.  fusca  certainly  the  most  widely  distributed  species  ; 
L.  rugosa  was  not  reported  at  Lancaster  but  was  very  common  in  the  other 
Stations  lying  further  north. 

In  the  early  morning,  in  the  evening,  and  generally  when  the  days  are 
cold,  the  larvae  are  rarely  active  and  do  not  feed.  On  the  other  hand  they 
are  very  active  and  voracious  during  the  hottest  hours  of  the  day.  Migra- 
tions in  a  vertical  direction  commenced  by  the  insects  under  the  influence 
of  temperature  variations  are  never  observed  in  the  soil.  The  larvae  ge- 
nerally remain  at  the  same  level  near  the  surface  of  the  soil  from 
which  they  only  shift  to  go  in  search  of  their  food.  The  latter  consists  of 
root  or  parts  of  roots.  If  the  larvae  are  brought  into  contact  with  freshly 
germinated  young  plants  they  attack  and  destroy  the  radicle  without 
touching  the  stem.     They  refuse  bran  or  sweetened  dough. 

A  number  of  larvae  were  left  for  five  and  a  half  months  in  a  vessel  con- 
taining only  soil,  and  no  food  was  given  them.  At  the  end  of  the  period  of 
experiment,  two  larvae  were  still  alive  and  active ;  they  had  fed  only  on  the 
small  amount  of  vegetable  detritus  contained  in  the  soil.     In  view  of  this 
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vitality  and  resistance  it  is  not  possible  to  use  control  methods  based  on 
the  starvation  principle. 

In  some  experiments  carried  out  on  land  infested  with  the  larvae 
of  Lachnosterrta,  grasses  were  transplanted  the  roots  of  which  had  first  been 
steeped  in  a  solution  of  arsenite  of  soda;  the  mortality  of  the  larvae  amounted 
in  four  days  to  22.2  %.  Under  the  same  conditions  the  use  of  arsenate  of 
lead  gives  negative  results.  If  roots  of  young  maize  plants  are  poisoned 
with  corrosive  subUmate,  the  mortaUty  of  the  larvae  reaches  50  %. 

Excellent  results  are  obtained  by  protecting  the  seeds  by  treatment  with 
creosote  ;  this  substance  keeps  the  larvae  off. 

947  -  Resistance  of  [Different  Varieties  [of  Wheat  to  Mayestiola  detractor  in 

America. —  Haseman  L,.  in  journal  of  Economic  Entoniolo'^y,  Vol.  9,  No.  2,  pp.    291-294. 
Concord,  N.  H.,  1916. 

The  destructive  cecidomyiid  "  Hessian  fly "  {Mayetiola  destructor 
Say)  has  caused  ver}^  extensive  injurj^  to  wheat  almost  throughout  the  great 
Mississippi  valley. 

The  opinion  generally  held  by  farmers  is  that  all  varieties  of  wheat  are 
not  equally  susceptible  to  attack,  and  that  some  types  remain  practically 
immune. 

In  order  to  ascertain  the  truth  of  this  opinion,  and  also  to  arrive  even- 
tually at  a  selection  of  highly  resistant  t3''pes,  a  series  of  experiments  was 
undertaken  on  a  wery  large  number  of  wheat  varieties.  In  these  researches 
there  were  ascertained  the  percentage  of  infected  plants,  the  relative  num- 
ber of  larvae,  etc. ;  analyses  were  also  made  of  the  composition  of  the  plant 
organs  and  sap,  and  observations  on  the  manner  in  which  development 
takes  place,  in  order  to  fix  and  estabUsh  possible  correlations.  In  the  present 
work  there  are  set  out  the  results  of  a  first  year  of  research.  These  results 
do  not  yet  possess  the  value  of  definitive  conclusions,  but  the^-  are  none 
the  less  interesting,  as  they  confirm  the  fact  that  the  various  types 
behave  variously  as  regards  the  attack  of  Mayetiola  destructor. 

3  varieties  of  wheat  were  vised  :  "  Fultz  ",  "  Fulcaster  "  and  an  indigen- 
ous type  regarded  as  very  resistant. 

Sowing  was  carried  out  on  the  24th  October,  1914.  On  the  loth  May, 
1915  the  following  observations  were  made  : 

Maximum  Average 

number  number 

%  of  infected  of  larvae  of  larvae 

Varieties  of  \\'heat  plants  per  plant  per  plant 

"Fultz" 5^  18  2.72 

"  Fulcaster" 66  8  1.46 

Indigenous  used  £is  control.    ...  54  12  1.7 

As  regards  this  experiment,  "  Fulcaster  "  presents  marked  tendencies 
to  immunity  if  compared  with  "Fultz".  Furthermore,  the  results  also 
prove  that  an  indigenous  type  believed  to  be  highly  resistant  may  in  real- 
ity be  as  badly  attaked  as  some  selected  types. 
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The  following  particulars  of  yields  were  also  obtained  : 

Weight  of  100  ears 
\'arieties  of  Wheat  Number  of  ears  Weight  — 

—  —  —  gr. 

"  Fulcaster " 37i  334  90.30 

"  Fultz " 439  324  73-8o 

Indigenous  contiul 367  273  74-38 

According  to  the  analyses  hitherto  carried  out,  a  relation  between  the 
degree  of  immunity  and  the  ash  content  appears  to  be  outlined  : 

%  of  ash  %  of  ash 

Varieties  of  Wheat  iu  young  plants  in  straw 

"Fultz" 15-146  5-14/ 

"Fulcastu" 15-379  4598 

Indigenous 14.796  4-751 

The  degree  of  infestation  in  the  three  varieties  appears  to  var}^  in 
direct  proportion  to  the  ash  content. 

948  -  Aspidiot/phag-us  ciirinus,  Endo parasite  on  Chrysomphalus  die-  means 

tyospermi    in    Italy.  —  :Malenotti    Ettore  in  L'Agncoltum    ttaliana,  Ilud    Year       O F prevention: 
(Vth  series),  pp.  73-75.      risa,  May-Jtuie  1916.  , 

While  collecting  Coccidae  on  plants  cultivated  under  glass  at  Florence, 
the  writer  observed  a  case  of  parasitism  of  Aspidiotiphagus  citrinus  (Craw.) 
How.  on  Chrysomphalus  dictyospermi  (Morg.)  lyCon. 

This  endoparasite,  which  often  hatches  from  Aspidiotus  hederae,  A. 
behdae  and  man}-  other  species  of  diaspids,  had  only  been  reported  previously 
as  a  parasite  of  C.  dictyospermi  in  one  single  case,  namely  by  H.  E.  HODG- 
KISS,  at  Cromwell,  Connecticut,  on  hot-house  palms. 

The  degree  of  parasitism  of  Chrysomphalus  by  A.  citrinus  was  ver>' 
great.  Of  121  females  observed  on  two  leaves,  there  were  21  which  had 
died  naturalh',  97  parasitised,  and  3  free.  On  other  leaves  of  the  same  plant 
the  coccids  were  likewise  parasitised  in  large  proportions. 

The  observations  made  now  allow  of  establishing  clearly  the  differences 
between  the  behaviour  of  A .  citrinus  as  compared  with  A .  lounsburyi  Berl. 
and  Paoli  on  the  same  host.  These  differences  are  due  in  part  to  the  dimen- 
sions of  the  adults  of  the  two  parasites  which  are  markedly  smaller  in  the  case 
of  A .  lounsburyi,  and  in  part  again  by  the  different  pathological  action  they 
exercise  on  their  -victims. 

Chrysomphalus  dictyospermi,  .so  strongl}-  attacked  by  A.  citrinus, 
was  gathered  by  the  Author  on  leaves  of  Sansevieria  arborescens  imported 
from  the  Natural  History  Museum  of  Paris.  The  species  originates  from 
tropical  Africa  and  the  East  Indies. 

The  writer  was  unable  to  ascertain  whether  C.  dictyospermi,  which, 
according  to  the  supervising  staff,  has  always  been  seen  on  Sansevieria, 
brought  its  parasite  with  it,  or  whether  the  latter  arises  from  the  Italian 
form  which  adapted  itself  to  the  imported  coccid.  In  the  hot  houses  of 
Florence  examined  by  the  writer  Chrysomphcdus  is  not    found  on  citrus 
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plants.  On  the  other  hand  specimens  were  gathered  on  Cymbidium  Tracya- 
num,  Aralia  Reginae,  Kentia  sp.  and  Arenga  sp.,  but  in  small  quantity  and 
also  attacked  by  the  same  endoparasite. 

No  such  effective  parasitism  takes  place  on  the  citrus  plants  in  full 
cultivation  infested  by  the  "  bianca-rossa  "  {Chrys.  dictyospermi) .  The 
case  observed  by  the  writer  might  therefore  be  explained  by  the  mild 
temperature  and  tranquillity  which  are  peculiar  to  the  environments  consti- 
tuted by  glass  houses,  and  in  the  fact  that  this  polj^phagous  (or,  more  accu- 
rately, polj-xenous)  insect  was  compelled  for  several  successive  generations 
during  the  year  to  la^^  its  eggs  on  the  same  diaspid,  which  relatively,  was 
not  numerous. 

949  -  An  undetermined  Nematode  Worm  Parasitic  on  Aphids.—  d.wis  j.  John.,  in 

Psyche,  Vol.  XXIII,  No.  i,  pp.  39-40,  Fig    i.  Boston,  Mass.,  igi6. 

The  writer  has  discovered  an  as  yet  undetermined  nematode  in  the  in- 
terior of  the  bod}'  of  some  aphids  [Anoecia  sp.)  li\4ng  at  a  slight  depth  on 
the  roots  of  Mnhlenbergia  in  the  evirons  of  Lafayette,  Indiana. 

This  is  a  very  rare  case  of  parasitism.  In  1899,  Del  Guercio  also  de- 
scribed a  nematode  as  a  parasite  and  natural  enemy  of  Erama  radicis  Kal- 
tenbach.     Other  cases  of  this  kind  had  not  been  reported  since. 

950  -  Nicotine  Products  tried  in  Germany  against  "  Cochylis  "  and  "  Eudemis. "  — 

KoTZEL  in  LandwiitschoHlichc  Zeilschrif  fiir  die  R)uinp<ovinz.  17th  Ytar,  No.  18,  pp.  ;6i- 
265.  Bonn,  May  5,  1916. 

In  the  spring  and  autumn  of  1915,  in  two  vineyards  containing  2400 
stocks,  at  Bullaya.  d.  Mosel,  the  writer  carried  out  experiments  of  control 
of  "Cochylis"  and  "Eudemis,  "  with  the  following  nicotine  substances : 
i)  "  Nikotin  Florkus  Pulver  "  of  the  brothers  Nordhnger,  at  Florsheim ; 
2)  "  Queria-Heu-und  Sauerwurmpulver  "  of  Otto  Hinsberg,  at  Nackenheim 
a.  Rh.;  3)  tobacco  juice  containing  9-10  %  of  nicotine,  with  the  addition  of 
a  I  %  solution  of  cotton  oil  soap. 

The  nicotine  powders  considered  to  be  most  effective  against  "  Coch^'lis  " 
were  applied  under  strong  pressure,  on  the  ist  June,  when  the  larvae  had 
attained  a  length  of  2-3  mm.  The  directions  for  use  of  the  products  in 
question  state  that  at  that  time  alone  it  is  possible  to  obtain  the  best  results 
with  the  powders. 

The  tobacco  juice  was  dissolved  in  water  (1.5  gallons  to  100  gallons 
of  water),  then  applied  on  different  bunches  on  the  2nd  June,  immediately 
after  oviposition. 

The  result  of  the  treatment  was  observable  as  early  as  the  end  of  June, 
in  counting  the  coccids  on  the  different  branches.  A  vineyard  5  years  old, 
which  was  divided  into  3  plots,  contained  on  40  stocks,  the  following 
numbers  of  larvae  per  plot. 

Plot   I  :     treated  with  nicotine  solution —      148  larvae 

"         "     "  Queria  "  powder —     270         " 

"         "     "  Nikotin- Florkus  "'  powaer  .  —     138 

In  an  old  vineyard  there  were  counted,  for  40  stocks  the  following  num- 
ber of  larvae  : 
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Plot  I  :     treated  vnth  "  Oueria  "  powder —     321  larvae 

"     2  :  "         "     nicotine  solution —     163 

"     3  :     untreated      —     272         " 

In  neither  of  the  two  vineyards  did  the  "  Queria  "  powder  act,  and  the  ni- 
cotine soUition  and  "  Xikotin-Florkus  "  powder  also  failed  to  give  good  results. 
In  the  course  of  the  summer,  however,  it  was  observable  that  the  grape  treat- 
ed with  nicotine  solution  was  healthier,  and  that  the  stocks  untreated  and 
those  treated  with  nicotine  powder  contained  many  grapes  of  inferior  value. 
Bv  adding  cotton  oil  soap  to  the  nicotine  its  effectiveness  is  increased. 

The  control  measures  undertaken  in  autumn  were  only  carried  out  with 
nicotine  solution.  Two  \4neyards  were  treated  from  the  20th  or  22nd  July 
with  a  preparation  of  1.5  %  strength  to  which  cotton  oil  .soap  had  been  added, 
so   that   the   grapes   were   completely    wetted. 

The  vineyards  were  5  years  old  ;  in  one  there  were  found  in  the  middle 
of  September,  on  50  stocks  of  each  plot,  the  following  number  of  grapes  at- 
tacked by  "  Eudemis  ". 

Plot  I  :     treated  with  a   1.5  °o  solution  of  nicotine  .         —     235  grapes 
"     2  :     not  treated —     636 

An  old  vineyard  showed,  on  72  stocks  per  plot,  the  following  numbers 
of  grapes  attacked  : 

Plot  i:     treatedwitha  15  %  solution  of  nicotine  .    .    .  —  1573  grapes 

Plot  2  :     not  treated —  7475 

The  effectiveness  of  control  by  nicotine  in  autumn  was  very  remarkable. 
The  grapes  were  more  developed,  while  the  untreated  plots  contained  bunches 
with  but  few  grapes. 

Nicotine  acts  most  effectively  when  dissolved  in  water  and  applied 
under  strong  pressure  to  the  inflorescences  and  bunches. 

Many  vine-growers  mixed  the  tobacco  juice  with  Bordeaux  mixture  ; 
they  afterwards  added  a  little  soap,  and  then  the  whole  was  spread  on  the 
stocks  by  means  of  ordinary  spra^^ers.  Success  in  also  obtained  in  this  way, 
although  the  ntimber  of  parasites  killed  is  not  ver\'  high.  The  process, 
however,  has  one  disadvantage,  namely,  that  the  mixture  used  for  control 
is  too  adhesive,  remains  too  long  on  the  grapes,  and  is  difticttlt  to  remove 
by  the  rain.  The  grapes  thus  acquire  a  bitter  taste  due  to  the  sulphate  of 
copper.  Owing  to  this  fact  many  mtists  were  found  to  have  a  bitter  taste 
in  1915,  which  is  the  reason  why  this  method  of  control  is  not  recommended 
by  the  author. 

951  -  Gryl/us  servillei,  an  Injurious  Orthopteron  in  New  Zealand.  —  Clifton-  e., 

in  The  Journal  of  A'^riculiitrc,  Vol,  XII,  Mo.  3,  pp.  187-1S9.  W'=llin<,rton,  1916. 

The  black  cricket  {Gryllus  servillei)  often,  during  the  summer,  causes 
considerable  damage  in  some  districts  of  New  Zealand.  Generally  the  lands 
to  suffer  most  are  those  recently  improved,  where  there  are  abundant  pools 
of  water   and  great   humidity. 

As  means  of  control  it  is  advised  :    i)  to  drain  the  pools  ;  the  numerous 
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larvae  concealed  therein  die  on  exposure  to  the  sun  on  the  dry  soil ;  2)  to 
graze  sheep  on  the  cultivated  lands  :  many  insects  are  crushed  by  the  flocks  ; 
3)  to  spread  here  and  there  in  the  most  infected  places  poisonous  substances 
(for  instance  arsenic  salts)  kneaded  with  bran  and  molasses,  which  the  in- 
sects eagerly  devour. 

952  -  Batrachedra  rileyi,  a  Microlepidoptercus  Pest  of  Maize  in  America.  — 

HARNED  R.  W.,  in  /o«f«fl/ 0/ £coMO»nsV  EnJcmoloty,  Vol.  9,  No.   2,   pp.  295-298,  Fig.  2. 
Concord,  N.  H.,  1916. 

During  the  last  few  years,  the  larvae  of  the  small  pink  corn  worm  {Ba- 
t/achedra  rileyi  Wals.)  have  caused  much  injury  to  maize,  both  in  the  fields 
and  warehouses,  in  almost  all  the  counties  of  the  State  of  Mississippi. 

In  1914,  the  invasion  was  limited  to  the  central  part  of  the  region  (county 
of  Attala)  from  which,  in  1915,  it  reached  all  the  other  counties,  which 
caused  the  gravest  anxiety  to  farmers. 

The  writer's  obser\^ations  during  the  entomological  campaign  which 
he  undertook  on  that  occasion  may  be  summed  up  briefly  as  follows  : 

i)  In  the  plantations  affected,  the  number  of  infested  ears  varies 
from  10  to  99  %  and  the  number  of  larvae  per  ear,  according  to  Arnold's 
figures  averages  4  VstJ  2)  these  larvae  partly  destroy  the  rachis  and  the  grains, 
of  which  they  sometimes  devour  the  whole  interior,  only  leaving  the  thin 
external  integument  intact  ;  or  else  they  mine  tunnels  when  going  from  one 
grain  to  the  other,  and  will  even  feed  on  the  grains  already  injured  and  gnaw- 
ed by  other  insects,  often  completing  the  destruction  of  such  grains  ; 
3)  in  warehouses,  the  larvae  of  Batrachedra  generally  infest  the  stored  ma- 
terial from  November  to  December,  although  the}'  are  often  discovered  even 
in  April  ;  4)  plantations  situated  on  hills  generalh'  suffer  much  more  than 
those  in  the  plain  ;  5)  early  varieties  of  maize  contain  less  larvae  than  late 
ones ;  6)  the  parasite  usualty  attacks  the  tip  of  the  ear,  from  which  it  en- 
croaches on  the  other  grains  and  even  the  rachis  ;  the  frosts  in  JanuaJ"}' 
1915  were  fatal  to  a  large  number  of  the  said  larvae. 

9^3  -  Variegated  Cutworm  (Peridroma  margaritosa),  a  Macrolepidopterous 

Pest  of  the  Sugar-beet  in  California.—  Bensel  G.  E.,  in  Joumal  of  Economic  Entomo- 
loe;y,Vo\.  g,  No.  2,  pp.  303-306.  Concord,  N.  H.,  1916. 

The  variegated  cutworm  [Peridroma  margaritosa  {saucia)  Hiibn.,  which 
has  become  very  common  in  the  country'  of  Ventura,  ha,s  during  the  last  few- 
years  been  responsible  for  widespread  havoc  to  sugar  beet  plantations,  but 
especialty  when  the  season  was  cold  and  foggy. 

The  larvae  of  the  insect  remain  concealed  during  the  da^-  in  the  ground, 
at  a  depth  of  3  to  5  cm.,  and  come  out  at  night  in  search  of  their  food.  They 
sometimes  attack  the  aerial  parts  of  the  beet  to  the  extent  of  entirely 
stripping  them  of  their  foliage.  In  some  cases  the  attack  extends  to  the 
roots,  which  are  more  or  less  spoilt  and  gnawed. 

Among  the  natural  enemies  of  Peridroma  there  are  two  species  of  Calo- 
soma  :  C.  semilaeve  I,ev.  and  C.  cancellatum  Esch. 

The  following  artificial  means  of  control  have  been  successfully  ap- 
pHed  :  i)  the    application  of  arsenical  compounds  by  means  of  sprayers 
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fitted  with  a  special  i  HP  gasoline  apparatus  which  serves  to  maintain  a 
pressure  of  about  120  lbs  during  the  operation ;  2)  applications  of  aceto-arse- 
nite  of  copper  in  powder,  applied  in  the  morning  when  the  leaves  are  still 
covered  with  dew,  which  facilitates  the  adhesion  of  the  preparation  ; 
3)  the  use  of  light  traps  (electric  or  acetylene  lamps  near  which  are  placed  re- 
ceptacles containing  water  to  which  parafin  has  been  added) ;  in  this  way 
I  000  000  adult  insects  were  captured  in  a  single  season. 

954  -  Epochra  canadensis,  a  Dipterous  Pest  of  Ribes  in  America.  —  whitxey 

ly.  A.  in  Monthly  Bulletin  of  State  Commission  of  Horticulture,  Vol.  V,  No.  -i,  pp.  152-157, 

Fig-  52-55.  Sacramento,  Cal.,  1916. 

The  yellow  currant  and  gooseberry-fruit  fl}'  {Epochra  canadensis  Loew) 
causes  great  injury  to  Rihes  spp.  in  numerous  localities  of  the  United  States 
and  Canada.  The  female,  by  means  of  its  sharp-pointed  ovipositor,  lays 
its  eggs  in  the  interior  of  the  fruits,  and  the  larvae  emerging  from  them  de- 
vour and  spoil  the  fruits  to  a  large  extent. 

As  means  of  control,  applications  of  arsenate  of  lead  are  advised  at  the 
time  of  appearance  of  the  adults,  according  to  the  following  formula  : 
arsenate  of  lead,  4.9  lbs.,  molasses,  2.5  galls.,  water,  82.3  gals. 

955  -  Hickory  Twig  Girdler  (Oncideres    cingulata),    a   Coleopterous  Pest   of 
D/ospyros  r/rg-//? /ana  ("Persimmon")  in  the  United  States. —  See.  No.  872 

in  this  Bulldin. 


Alfredo  Ruggeri,  gerente  responsabile. 
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Historical  Review  of  Canada's  Timber  Industry 

by 

James    IvAwler. 

When  the  adventurous  sailors  from  Europe  first  visited  the  part  of 
North  America  now  known  as  Canada  they  were  not  looking  for  timber. 
They  were  seeking  a  passage  to  India  and  China  and,  failing  that,  desir- 
ed to  carry  back  in  their  ships  large  value  in  small  compass  —  gold,  silver, 
precious  stones,  furs.  But  though  they  did  not  seek  them  the  forests  were 
there,  covering  the  shores  of  bay  and  headland  and  the  banks  of  rivers, 
—  forests  of  pine,  spruce,  hemlock,  oak,  maple  and  birch.  They  stretch- 
ed away  as  far  as  the  eye  could  see  from  the  most  lofty  lookout.  They 
were  dark  and  sombre  and  presented  a  maze  which  none  but  a  native  could 
thread  and  —  worst  of  all  —  they  effectually  concealed  those  natives  and 
their  intentions,  leaving  the  pioneers  a  prey  at  once  to  loneliness  and  fear. 

Some  writers  have  lamented  that  North  America  on  the  east  side  was 
found  by  the  earliest  settlers  covered  with  these  heavy  forests  which  ren- 
dered life  exceedingly  difficult  and  precarious  for  the  colonists,  while  the 
interior  was  a  vast  treeless  plain  or  prairie  whereon  the  settler  might  have 
secured  abundant  crops  in  one  or  two  seasons.  Bj'  the  time  that  settle- 
ment had  reached  the  prairies,  the  timber  had  largely  been  destroyed  and 
part  of  the  energy  of  several  generations  had  been  wasted  in  trying  to 
make  farms  on  certain  areas  of  inhospitable  non-agricultural  land  along 
the  sea-coast.  It  is  idle  to  speculate  in  this  manner  and,  doubtless,  had  the 
forests  been  in  the  interior  and  the  prairies  on  the  shores  of  the  continent 
the  early  settlers  would  have  suffered  as  ranch  from  lack  of  fuel  and  build- 
ing material  as  they  actuall}'  did  from  lack  of  arable  laud  in  which  to  grow 
.crops  - 
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Conditions  during  the  French  regime. 

The  country  was  taken  for  the  king  of  France  by  Jacques  Cartier 
in  1534,  but  it  was  over  a  century'  later  before  anything  began  to  be 
heard  about  the  timber  as  an  asset.  The  first  timber  regulations,  as  appears 
from  a  grant  of  land  made  in  1683,  were  made  in  regard  to  the  reservation 
of  oak  to  build  the  King's  ships.  The  remainder  of  the  timber  was  of  no 
consequence.  In  fact,  as  the  first  need  of  the  colonists  was  food,  the  en- 
deavour was  to  get  cultivated  land  upon  which  crops  might  be  raised,  and  the 
forest  was  deemed  an  enemy  to  be  conquered  and  obliterated.  During 
the  French  regime  the  timber  was  not  considered  apart  from  the  land. 
The  colony  was  divided  up  into  large  blocks  of  land,  from  100  to  500  square 
miles  in  extent,  which  were  granted  to  seigniors  or  feudal  lords  upon  con- 
ditions involving  the  settlement  of  these  lands  with  tenants  or  retainers, 
commonly  called  "  habitants  ".  who  held  whatever  rights  the}^  had,  not  from 
the  Crown  but  from  the  seignior,  under  feudal  tenure. 

Timber  formed  such  a  negligible  part  of  the  commerce  of  that  day  that 
the  only  question  considered  was  its  apportionment  among  the  different 
parties  to  these  land  grants,  the  Crown,  the  seignior  and  the  "habitant". 

The  determination  of  the  pioneer  settlers  to  get  rid  of  the  trees  which 
encumbered  their  lands  and  their  use  of  fire  for  this  purpose  was  later  felt 
in  the  shortage  of  timber  for  fuel  in  the  immediate  neighbotirhood  of  centres 
of  population,  so  that  by  1720  stringent  laws  were  passed  against  trespass- 
ing by  the  inhabitants  of  towns  and  villages  on  the  lands  of  their  neigh- 
bours to  cut  fuel. 


New  regulations  with  British  occupation. 

When  the  British  took  possession  of  New  France  in  1763  their  solici- 
tude, like  that  of  the  French,  was  to  secure  timber  for  the  building  and  re- 
pairing of  the  royal  navy  —  oak  {Quercus  alba,  or  Q.  rubra)  for  hulls  and  pine 
{Pinus  strobus  or  P.  resinosa)  for  masts.  But  their  views  went  a  step  fur- 
ther than  those  of  their  predecessors.  They  desired  not  only  to  secure 
existing  stands  of  oak  and  pine,  but  also  deemed  it  advisable  that  any  areas 
particularly  suited  to  the  growing  of  these  species  should  be  .set  apart  and 
protected,  so  that  they  might  supply  timber  in  perpetuit3^  The  instruc- 
tions of  the  British  Government  to  the  first  Governor,  James  Murray,  are 
clear  on  this  point  and  these  in.structions  were  repeated  when  Governor 
Guy  Carleton  took  up  his  duties  in  1775. 

If  this  policy  had  been  followed,  and  non-agricultural  lands  reserved 
for  timber  as  settlement  advanced  into  the  country,  the  whole  history  of 
timber  regulations  and  the  development  of  the  timber  industry  in  Canada 
would  have  been  changed  and  Canada  would  have  been  better  off  in  regard 
to  both  agricultural  and  forest  develo]iment,  but  this  was  not  to  be.  Such 
a  policy  of  examination,  segregation  and  conservation  was  over  a  century 
in  advance  of  the  time.     Nor,  regrettable  as  was  this  falling  away  from  an 
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ideal,  could  an  adhesion  to  such  a  policy  be  expected  under  the  circum- 
stances. When  over  one  hundred  years  later  men  supplied  with  the  latest 
information  were  still  talking  about  "ilUmitable"  and  "inexhaustible" 
forests  it  was  not  to  be  expected  that  in  1775,  before  the  days  of  system- 
atic surveys,  men  would  have  the  foresight  to  persist  in  conserving  what 
seemed  almost  too  cheap  and  too  abundant. 

The  trade  in  timber  for  the  British  navy  began  practically  with  the 
British  occupation  of  the  country'.  The  commercial  trade  followed  in  the 
wake  of  this  business.  In  fact  it  was  begun  by  the  contractors  who  received 
licenses  to  cut  timber  for  the  navy.  This  commercial  trade,  however,  grew 
very  slowly,  chiefly  owing  to  the  opposition  of  British  builders  who 
claimed  that  timber  from  the  Baltic  region  was  much  superior  to  that 
from  Canada. 

During  and  after  the  Napoleonic  wars,  however,  the  British  govern- 
ment imposed  heavy  duties  to  pay  for  those  wars,  and  in  these  duties  gave 
substantial  preference  to  the  colonies.  In  1803  Great  Britain  imported 
12,133  loads  (a  load  equalled  50  cubic  feet)  of  timber  from  British  North 
America  and  280,550  loads  from  European  countries.  In  1820  the  figures 
had  changed  to  335,556  loads  from  the  colonies  and  166,600  loads  from  Euro- 
pean countries. 

In  the  early  years  of  the  nineteenth  centur}*,  timber  was  imported  from 
the  United  States  into  Canada,  but  only  for  the  purpose  of  shipping  out 
again  to  Britain  in  order  to  take  advantage  of  the  preference  granted  to 
colonial  timber.  Duties  on  such  timber  coming  into  Canada  were  imposed 
by  an  Act  passed  by  the  British  Parliament  in  1820.  Shortly  after  this, 
Canada  began  to  export  lumber  to  the  eastern  United  States  and  from  that 
time  onward  the  trade  grew  ver\^  rapidly,  until  in  1867,  the  year  when  the 
British  North  American  colonies  were  confederated  into  the  Dominion  of 
Canada,  the  value  of  timber  exported  to  Great  Britain  was  $  6,889,783, 
while  the  value  of  that  exported  to  the  United  States  was  $  6,831,252.*  The 
growth  in  the  home  use  of  timber  has  been  even  more  rapid  than  that  of 
the  export  trade. 

Gexesis  and  development  of  Caxadl\n  Timber  Regulations. 

In  the  military,  political  and  conunercial  exigencies  of  the  nineteenth 
century  the  policy  of  conserving  any  natural  resources  was  almost  com- 
pletely forgotten.  There  were  individuals  who  had  more  information  than 
their  neighbours  on  this  subject,  but,  speaking  generally,  the  idea  of  all  peo- 
ple in  Canada  was  that  the  sooner  the  adjacent  and  circumjacent  forest 
was  removed  the  better,  because  then  the  area  of  agricultural  settlement 
would  be  increased  and  this  was  the  hope  and  aim  of  the  legislators  and  the 
people  alike.  In  the  settlement  of  Eastern  Canada  from  the  Atlantic  to 
Lake  Huron  the  progress  of  settlement  was  practically  always  from  a  water- 
way into  the  interior.  The  settlement  was  founded  on  a  seacoast,  bay, 
river  or  lake,  and  townships  or  parishes,  ranging  from  three  to  ten  miles 
square,  were  marked  off  extending  landward  from  the  water's  edge.  Behind 
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the  front  row  of  townships  came  another,  and,  so  on,  into  the  interior, 
as  far  as  the  need  of  the  day  demanded.  The  people  saw  the  first  and 
second  rows  of  townships  cleared  and  filled  with  farmers,  and  reasoning 
from  these  totally  insurficient  data,  they  imagined  that  the  timber  adminis- 
tration would  settle  itself.  They  thought  that  all  that  was  necessary  was 
to  give  the  lumberman  the  right  to  take  off  the  timber  and  that  the  farmer, 
ever  on  his  heels,  would  press  him  further  into  the  interior  where  it  was  be- 
lieved more  and  better  timber  existed.  In  fact  this  idea  of  getting  the  lum- 
berman to  take  off  the  timber  without  delay  was  so  strong  in  the  minds  of 
early  legislators  that  a  clause  was  inserted  in  all  contracts  in  Upper  Canada 
and  Lower  Canada  (Ontario  and  Quebec)  that  they  must  cut  at  least  one 
thousand  fe-^t  per  acre  per  year.  This  was  later  reduced  to  five  hundred 
feet  per  year,  but  the  underlying  idea  remained  as  the  spirit  of  the  regula- 
tions. In  the  public  mind  the  real  and  natural  occupier  of  the  land  was 
the  farmer  and  the  lumberman  was  \newed  as  a  necessary  evil,  who  must 
be  tolerated  because  he  paved  the  waj^  for  the  farmer.  When  anything 
Hke  lack  of  markets  or  transportation  interfered  with  the  operations  of 
the  lumberman  the  settlers  did  not  hesitate,  even  long  after  the  timber  trade 
was  established,  to  cut  and  burn  the  most  magnificent  timber  in  huge 
piles  containing  thousands  of  feet. 


Lands  i.eased,  not  sold  to  lumbermen. 

This  being  the  state  of  affairs,  the  S3^stem  of  leasing  tracts  of  land  to 
lumbermen  for  sufficient  time  to  enable  them  to  take  off  the  timber  was  the 
natural  outcome.  When  a  settlement  was  begun,  say  at  the  mouth  of  a 
river,  a  lumberman  would  be  given  in  the  spring  the  lease  of  a  block  of  land 
technically  known  as  a  "  limit  "  (i),  either  back  of  the  settlement  or  farther 
up  th^  river,  with  the  understanding  that  he  would  take  off  the  timber  dur- 
ing the  follo\%ing  autunm  and  winter,  so  that  farmers  might  enter  upon  the 
land  the  next  spring.  Thus  in  a  great  part  of  Eastern  Canada  to-day  the 
timber  is  cut  by  lumbermen  who  lease  the  ground  upon  which  the  timber 
grows  from  the  government,  under  an  annual  lease  which  terminates  on  the 
first  day  of  May.  Since  the  lumberman  was  viewed  as  a  bird  of  passage, 
always  being  pashed  farther  back  into  the  unknown  interior  where  in  the 
public  mind  the  timber  was  always  "  illimitable  and  inexhaustible ", 
he  did  not  gain  possession  outright  of  the  land  on  which  the  timber  grew. 
While  in  the  province  of  Nova  Scotia  the  great  proportion  of  the  timber  land 
is  held  by  purchase  or  grant  in  fee  simple  yet,  viewing  the  whole  of  Canada, 
the  proportion  of  timberland  held  in  fee  simple  is  so  small  that  practically 
the  leasing  .system  may  be  said  to  be  the  rule.  Probably  less  than  5  percent, 
(jf  the  timberlands  of  Canada  are  owned  in  fee  simple,  the  remainder  being 
owned  by  the  different  provincial  governments  or  by  the  Dominion  Govern- 

(i)  Su  called  because  the  lessee  must  injtcutliiuber  outside  certain  stated  limits  ur  bound- 
aries. 
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ment,  and  such  areas  as  are  now  being  worked  are  leased  to  the  lumber- 
men, the  revenue  arising  from  leases  and  timber  dues  going  to  these  govern- 
ments and  amounting  at  the  present  time  (1916)  to  about  S  7,500,000 
per  year. 

The  point  that  is  overlooked  in  the  theory  that  the  lumberman  is  to  be 
regularly  pushed  back  as  settlement  advances  is  that  all  soils  are  not 
suited  for  agriculture.  If  it  had  been  conceived  by  the  general  pubhc  in  Ca- 
nada, say  in  1840,  that  there  were  tracts  of  land  near  the  first  settled  parts 
of  all  the  eastern  provinces  that  would  grow  fine  timber  but  would  never 
grow  profitable  grain  or  root  crops,  then  pro\'ision,  probably,  would  have 
been  made  for  managing  these  areas  permanently  as  forests.  The  law  would 
not  have  been  based  on  the  supposition  that  timber  was  but  a  passing  re- 
source but  a  classification  of  soils  would  have  permitted  the  two  industries, 
farming  and  lumbering,  to  be  developed  side  by  side  to  the  best  advantage 
of  both. 

When  the  lease  was  executed,  since  the  timber  was  the  object  of  the 
lessee,  the  ground  rent  was  set  at  a  figure  comparatively  trifling.  There 
was  then  a  stumpage  tax  (i)  (or  dues  )  of  so  much  per  thousand  feet,  which 
was  collected  annual^  after  the  timber  had  been  cut  and  measured.  It 
was  later  seen,  however,  that  one  Umit  might  be  much  more  advantageous^ 
situated  as  to  transportation  or  have  a  better  quality  of  timber  than  an- 
other and  that  a  uniform  stumpage  tax  aloue  was  unfair.  This  was  got  over 
by  auctioning  off  these  leases  to  the  highest  bidder.  The  dues  and  ground 
rent  being  fixed,  the  government  asked  for  a  premium  or  "  bonus  "  over 
and  above  these  fixed  charges  and  the  lumberman  who  offered  the  highest 
premium  got  the  hmit.  Starting  at  an  average  of  about  five  dollars  per 
square  mile  of  hmit  in  the  sales  of  1849,  these  premiums  rose  steadily  with 
the  advance  in  the  price  of  timber  until  in  the  Ontario  sale  of  1903  the  average 
premium  over  a  large  number  of  limits  was  over  $  4  000  per  square  mile 
and  the  highest  premium  paid  was  $  31,500  per  square  mile  for  a  limit 
ten  miles  in  extent. 

Since  the  underlying  idea  of  the  present  timber  regulations  is  that  the 
land  will  eventually  be  occupied  by  the  farmer,  there  is  generally  a  pro- 
vision in  the  older  leases  whereby  upon  notice  being  given  the  lumberman 
must,  at  the  date  fixed,  abandon  part  or  even  all  of  his  limit  to  allow  farmers 
to  settle  and  begin  operations.  These  farmers  can  use  the  timber,  or  cer- 
tain parts  of  it,  without  paying  stumpage  dues  or  rents.  The  result  has 
been  that  again  and  again  men  who  had  no  intention  of  farming  secured 
the  right  to  settle  on  lands  for  the  ostensible  object  of  cultivating  them  when 
their  real  object  was  to  cut  the  timber  and  sell  it.  This  class  of  men  is 
known  as  the  "bogus  settler";  and  the  drawing  of  a  fair  line  between 
the  lumberman  and  the  real  settler  on  the  one  hand,  and  the  bogus  settler 

(i )  "  Stumpage  tax  "  gets  its  name  from  the  fact  that  in  the  early  years  the  collector  of  tim- 
ber revenue  counted  the  number  of  stumps  and  from  this  estimated  the  amount  of  timber  cut 
aud  the  amount  of  the  ta.x.  In  recent  years  a  government  measurer  or  "  scaler  "  mc;isurcs  the 
actual  logs  as  they  are  cut . 
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on  the  other  has  for  half  a  century  Ijeen  one  of  the  dilhculties  of  Canadian 
forest  administration. 

This  plan  of  annual  leases,  with  ground  rent  dues  and  bonuses,  con- 
tinued to  be  the  method  for  many  years  in  Canada,  and,  generally  speaking, 
when  the  interior  provinces  and  British  Columbia  came  to  be  opened  up  it 
was  the  method  applied  to  the  forests  therein. 

Canada,  it  must  be  remembered,  existed  previous  to  1867  as  a  group 
of  British  Colonies  each  independent  of  all  the  rest,  though  all  owing 
allegiance  to  Great  Britain.  When  the  colonies  on  the  eastern  side  of  the 
continent  were  federated  into  the  Dominion  of  Canada  in  1867  an  apportion- 
ment of  assets  and  liabilities,  rights  and  duties,  was  made  as  between  the 
colonies  (which  at  that  time  became  provinces)  and  the  new  Dominion  or 
federal  government.  By  this  apportionment  the  provinces  retained  the 
possession  and  management  of  their  lands  and  forests.  British  Columbia, 
which  was  a  British  Colony  on  the  Pacific  coast,  came  into  the  federation 
later  under  the  same  arrangement.  One  of  the  objects  British  Columbia 
had  was  to  get  railway  connection  with  the  Atlantic  coast  and,  to  assist 
in  securing  this,  British  Columbia  granted  to  the  Dominion  Government 
a  strip  of  territory  forty  miles  wide  and  about  five  hundred  miles  long 
throiigh  the  province  from  east  to  west  —  twenty  miles  on  each  side  of  the 
railway  which  should  be  built. 

Canada  consisted  then  of  the  old  colonies  of  Nova  Scotia,  Prince  Ed- 
ward Island,  New  Brunswick,  Quebec  and  Ontario  (lyovver  Canada  and  Up- 
per Canada)  on  the  Atlantic  Seaboard.  British  Columbia  on  the  Pacific 
joined  the  confederation  a  little  later.  In  the  interior  was  a  stretch  of 
prairie  country,  roamed  over  by  bison  and  redmen  (North  American  In- 
dians), and,  since  1670,  under  the  control  of  a  British  trading  company  —  the 
Hudson's  Bay  Company.  The  Dominion  of  Canada,  for  a  cash  payment  and 
other  considerations,  bought  out  the  rights  of  the  Hudson's  Baj-  Company, 
and  after  a  period  of  direct  federal  control,  created  three  provinces  in  this 
territory  :  Manitoba,  vSaskatchewan  and  Alberta.  These  provinces  were 
given  a  cash  subsidy  in  lieu  of  their  lands,  minerals  and  forests.  The  re- 
sult is  that  the  older  provinces,  that  were  original^  colonies,  retain  the 
management  of  their  lands  and  forests,  while  in  the  newer  provinces  of 
Manitoba,  Saskatchewan  and  Alberta,  and  in  the  forty-mile-wide  strip 
through  British  Columbia  on  each  side  of  the  Canadian  Pacific  Railway, 
the  Dominion  Government  manages  the  lands  and  forests. 

The  settlement  and  commercial  and  governmental  development  of 
Canada  from  the  Atlantic  coast  to  the  Rocky  Mountains  has  been  uniform 
from  east  to  west,  and  throughout  this  region  the  selling  of  the  timber  and 
the  leasing  of  the  land  under  it  by  the  government  to  the  lumberman  has 
been  the  basis  of  the  timber  administrative  .system.  British  Columbia, 
the  only  province  which  lies  west  of  the  Rocky  Mountains,  was  settled  b}' 
people  who  reached  it  from  Great  Britain  and  Eastern  Canada  by  way  of 
Cape  Horn  or  the  Isthnuis  of  Panama  or  by  the  overland  route  through 
the  United  States.  Lumbering  in  this  province  was  begun  in  1827  by 
Dr.  John  McI^aitghi,in,  a  Chief  Factor  of  the  Hudson's  Bay  Company,  who 
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set  Up  a  saw-mill  which  sawed  one  thousand  feet,  board  measure,  a  day. 
Even  here,  however,  the  leasing  system  was  the  basis. 

The  underlying  theory  that  the  farmer  would  soon  push  back  the  lum- 
berman from  his  present  limits  into  the  unexplored  hinterland  is  the  pro- 
bable reason  for  the  indefinite  character  of  these  leases  in  regard  to  termi- 
nation. In  the  first  instance  they  were  all  yearly  leases  and  to-day  the 
great  majority  retain  this  form.  In  Nova  Scotia  the  small  amount  of  forest 
land  held  by  the  Crown  is  leased  for  varying  terms  from  one  year  up  to 
99  years  ;  in  New  Brimswick  there  is  now  a  fixed  term  of  twenty  years 
with  the  right  to  renew  for  ten  or  twenty  years  under  certain  conditions  ; 
in  Quebec,  Ontario  and  the  Prairie  Provinces  the  leases  are  all  annual  in 
form.  In  Quebec,  it  is  stated  that  where  the  land  is  unquestionably  non- 
agricultural  the  leases  have,  through  custom,  become  practically  per- 
petual and  the  government  has  announced  that  it  will  not  change  the  terms 
oftener  than  once  in  ten  years.  In  Ontario,  the  Crowai  has  always  contend- 
ed that  the  leases  were  for  one  year  only  and  that  while  it  renews  them  from 
year  to  year  on  non-agricultural  land,  it  can  at  any  time  terminate  the  lease 
by  giving  six  months'  notice.  It  has  also  announced  that  it  will  not  alter 
its  dues  and  ground  rents  oftener  than  once  in  ten  years.  Recent  sales  in 
Ontario  have  been  by  auction  for  a  rate  per  thousand  feet,  board  measure, 
of  the  standing  timber.  There  are  no  dues  or  bonuses  and  the  purchaser 
is  given  a  limited  time  in  which  to  take  off  the  timber,  after  which  the  land 
reverts  to  the  Crown. 

British  Columbia  has  recently  made  an  elaborate  revision  of  its  system. 
By  this  revision  most  of  the  leases  become  perpetual  but  the  government 
takes  power  to  revise  the  terms  every  five  years.  These  dues  are  fixed  on 
a  basal  price  for  lumber  at  the  mill.  If  at  the  end  of  an}^  five  year  revision 
period  the  price  shall  have  risen  above  this  base  price  then  the  'government 
will  take  an  increased  royalty  or  tax  in  proportion  to  the  increased  price. 

All  the  governments  make  provision  for  fire  protection  and  have  called 
upon  the  lumbermen  to  pay  an  increasingly  large  proportion  of  the  cost  of 
this  protection  on  lands  leased  to  lumbermen  ;  the  governments,  of  course 
paying  the  whole  cost  of  protection  on  the  areas  of  forest  land  where  the 
Crown  has  not  yet  parted  with  the  right  to  cut  the  timber. 

The  policy  of  forest  reserves,  that  is  of  land  imsuited  to  agriculture 
set  apart  to  grow  timber  for  ever,  is  a  recent  development  in  Canada  and 
the  method  of  conducting  operations  on  these  reserves  is  one  of  the  ad- 
ministrative problems  now  being  worked  out  in  this  country. 

Methods   of   Canadian  I^umbering. 

All  of  Eastern  Canada  drains  into  the  Atlantic  through  great  lakes  and 
rivers.  The  great  forests  were  on  the  banks  of  these  rivers  and  their  tri- 
butaries. This  was  also  largely  true  of  British  Columbia  in  respect  to  the 
Pacific,  so  that  with  comparatively  small  exceptions  all  of  Canada's  lum- 
bering operations  have  been  carried  on  by  water.  Under  this  sAstem  the 
trees  are  felled  in  the  autunm  and  winter,  drawn  by  horses  to  the  rivers  and 
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streams  and  piled  on  the  ice  which  at  that  time  covers  the  siurface.  When 
the  rivers  break  up  in  the  spring  the  freshet  carries  the  logs  with  it  out  to 
the  mouths  of  the  rivers,  where  they  empt}-  into  the  great  rivers  like  the 
ySt  lyawrence  or  Ottawa  or  the  great  lakes  hke  Huron  or  Ontario.  Here 
the  logs  are  boomed  (i)  and  the  logs  of  the  different  owners  separated  by 
means  of  the  timber  brands  on  the  ends  of  the  logs.  The  logs  thus 
separated  are  sawn  into  boards  and  planks  in  the  mills  located  along  the 
river   bank. 

The  practice  is  now  prevalent  of  bringing  the  mills  as  close  as  possible 
to  the  forest  and  shipping  out  only  the  finished  product,  but  in  the  early 
days  the  mills  were  located  at  lumber  centres  on  the  great  rivers  and  the 
logs  were  formed  into  rafts  and  these  rafts  were  floated  down  the  rivers,  run 
over  rapids  and  towed  across  lakes  to  the  mill.  For  many  years  the  export 
trade  consisted  largely  of  square  timber,  that  is  timber  squared  by  the  axe 
in  the  woods.  This  trade,  which  emplo^'ed  many  hundred  saiHng  ships, 
had  its  centre  at  the  port  of  Quebec,  where  sometimes  as  many  as  three 
hundred  ships  were  to  be  seen  loading  at  one  time.  It  reached  its  highest 
point  about  1870  and  since  that,  owing  to  the  wastefulness  of  the  trade  and 
the  dangerous  condition  in  which  it  left  the  woods,  owing  to  the  chips 
and  debris,  it  has  been  attacked  from  both  the  conmiercial  and  legislative 
sides  and  had  dwindled  away  to  almost  nothing. 

Nowadays  the  steamer,  schooner  or  barge  carries  the  sawn  lumber  from 
the  lake  port  or  river  town  to  the  seaport  where  it  is  loaded  on  ocean-going 
ships.  The  method  thus  differs  from  those  employed  in  the  United  States, 
where  the  transportation  is  largely  done  b}^  logging  railways.  This  water 
transportation  feature  with  the  risks  and  dangers  attending  the  "  driving" 
of  the  logs  down  the  small  streams  and,  attending  the  "  booming  "  and 
"  rafting  "  "and  "  shooting  "  of  rapids  and  running  of  ''  log-chutes  ",  has 
bred  up  a  hardy,  adventurous  class  of  men  equally  skilful  in  the  use  of 
the  axe,  the  pikepole  (2)  and  the  paddle,  and  has  developed  a  Hterature 
in  prose  and  verse  which  has  forever  given  a  touch  of  romance  to 
Canadian  lumbering. 

The  Forest  Trees  of  Canada 

by 

R.      G.    lyEWIS. 

Coniferous  forest  growth  prevails  over  the  greater  part  of  Canada's  po- 
tential forest  area.    If  we  eliminate  from  our  conception  of  potential  forest 

(i)  "  Boomed  "  ;  that  is  floated  iuto  great  enclosures  formed  of  floating  logs  chained  to- 
gether end  to  end  and  anchored  to  piers  set  in  the  river.  As  the  logs  float  through  a  narrow 
entrance  the  river  men  or  "log  drivers  "  skilfully  direct  them  into  the  enclosures  of  the  differ- 
ent owners  as  indicated  by  the  brands  or  marks  on  the  logs. 

(2)  The  pikepole  is  a  pole  fifteen  or  twenty  feet  long  fitted  with  a  sharp  spike  and  hook  at 
one  end,  which  pole  the  river  "  driver  "  uses  to  balance  himself  as  he  walks  along  the  floating, 
rolling  logs,  and  to  draw  the  logs  into  the  desired  chaimels  or  awaj'  from  rocks. 
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that  which  grows  ou  land  fit  for  agriculture  we  eliminate  most  of  the  hard- 
wood forests  of  commercial  value.  In  the  rigorous  climate  of  Canada  de- 
ciduous-leaved trees,  as  a  general  rule,  are  found  in  commercial  sizes  and 
quantities  onh'  on  the  better  sites.  Where  coniferous  forests  are  destroyed 
by  fire  or  lumbering  operations  and  deciduous-leaved  trees,  such  as  the 
birches  and  poplars,  establish  themselves  by  means  of  their  hght  wind-borne 
seeds,  the  change  is  only  a  temporar\^  one.  The  original  coniferous  forest 
will  eventually  re-estabUsh  itself  by  its  more  persistent  growth. 

In  Canada  there  are  approximately  150  different  species  and  varieties 
of  trees.  Only  32  of  these  are  conifers  but  the  wood  of  these  forms  95  per- 
cent of  our  forest  products,  and  the  trees  themselves  cover  an  even  larger 
proportion  of  our  potential  forest  area. 

While  the  actual  number  of  species  of  deciduous-leaved  trees  seems  large 
in  comparison  to  their  commercial  importance,  out  of  a  total  of  some  118 
species  and  varieties,  only  four  or  five  are  worthy  of  comparison  with  the 
coiufers.  The  others  form  the  northernmost  fringe  of  the  great  interior 
hardwood  forest  type  of  the  United  States.  Many  of  these  species  are  con- 
fined in  Canada  to  a  narrow  strip  of  territory  along  the  north  shore  of  I^ake 
Brie  and  as  far  as  the  discussion  of  Canada's  timber  resources  are  concerned 
they  may  be  classed  with  exotic  tree  growth. 

The  five  native  spruce  species  are  all  of  commercial  importance.  Spruce 
lumber  formed  over  one  third  of  the  total  output  of  Canadian  sawmills 
in  1914.  Spruce  pulpwood  is  used  in  preference  to  all  others  and  in  the 
same  year  formed  over  two  thirds  of  the  total  quantity  of  pulpwood 
consumed  in  Canadian  pulpmills  and  exported  in  the  raw  or  un- 
manufactured state.  The  wood  has  a  long,  tough,  colourless  fibre  and 
being  free  from  resin  is  considered  to  be  the  best  material  for  pulp 
manufactiu'e  on  the  market  of  the  world. 

Spruce  is  also  used  for  railwa^?^  ties  or  sleepers,  telegraph,  telephone  and 
electric  light  and  power  line  poles,  cooperage,  mining  timbers,  fencing  and 
firewood.  Of  the  five  native  spruce  species  the  white  spruce  (Picea  cana- 
densis) is  the  most  abundant  and  the  most  important  commercially.  With 
black  spruce  {Picea  mariana)  it  ranges  from  lyabrador  to  Alaska,  extending 
northward  almost  to  the  limit  of  tree  growth  and  southward  into  the 
United  States.  Toward  the  northern  limits  of  its  distribution  the  tree,  of 
course,  does  not  reach  commercial  size  being  in  many  cases  little  more  than 
a  prostrate  shrub. 

The  black  spruce  {Picea  mariana)  is  of  less  value,  being  a  smaller,  slow- 
growing  tree,  often  confined  to  swampy  situations  and  reaching  saw  log 
or  pulpwood  sizes  only  under  more  favourable  conditions  of  growth.  The 
red  spruce  {Picea  rubra)  is  confined  in  its  distribution  to  the  Province  of 
Quebec  and  the  Maritime  Provinces.  Its  wood  is  considered  to  be  of  greater 
technical  value  than  that  of  the  other  spruce  species,  but  it  is  not  usually 
so  abundant  on  the  market  as  the  white  spruce.  The  western  species  {Picea 
Engelmanni  and  Picea  Silchensis)  are  not  found  east  of  the  Rocky  Mount- 
ains and  their  utilization  is  confined  to  the  Province  of  British  Columbia, 
they  being  essentially  Pacific  Coast  trees.     Their  wood  is  of  high  technical 
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value  and  can  usually  be  obtained  in  larger  dimensions  than  that  of  the 
other  spruces,  as  the  trees  attain  great  size  in  this  region. 

As  their  distribution  is  restricted  and  as  they  are  found  growing  with 
trees  of  greater  commercial  value,  their  lumber  does  not  assume  great 
national  importance  at  the  present  time. 

There  are  nine  distinct  pine  species  native  to  Canada,  and  of  these,  six 
are  of  great  commercial  importance.  The  eastern  white  pine  {Pinus  Stro- 
btis)  is  the  most  valuable  coniferous  wood  in  Canada.  It  has  superior  qua- 
lities for  the  wood  worker  and  enjoys  a  world  wide  reputation.  Up  to  a 
few  years  ago  it  was  the  most  important  wood  in  Canada  in  point  of  quantity 
of  lumber  sawn  and  exported  in  the  form  of  square  timber  (Quebec  pine). 
Owing  to  increased  scarcity  of  good  material  the  wood  has  fallen  off  in  pro- 
duction till  its  place  has  been  taken  at  the  head  of  the  list  by  the  spruces, 
of  which  there  is  a  greater  supply  of  available  material.  The  wood  of 
white  pine  is  soft,  easy  to  work,  fairl}'  durable  and  strong  in  comparison  to 
its  weight.  Its  most  valuable  quality  in  addition  to  these  is  its  facult}-  for 
holding  its  shape  with  a  minimum  of  shrinking  or  swelling  once  it  has  been 
properly  seasoned.  In  this  latter  respect  there  are  a  few  woods  of  commerce 
that  can  surpass  it.  The  western  white  pine  {Pimis  moniicola)  is  similar 
in  most  respects  to  the  eastern  species.  It  is  a  smaller  tree,  of  comparatively 
rare  occurrence  and  is  of  minor  commercial  importance.  In  distribution 
it  is  confined  to  the  province  of-  British  Columbia  while  the  eastern  white 
pine  is  found  from  eastern  Manitoba  to  the  Atlantic  seaboard.  The  remain- 
ing pine  species  are  sometimes  classed  as  "hard  pines",  their  wood  being 
harder  and  more  resinous  than  that  of  the  "  soft  "  or  white  pines.  The  red  or 
Norway  pine  of  eastern  Canada  and  the  western  j^ellow  or  "  Bull "  pine  of 
the  interior  of  British  Columbia  {Finns  resinosa  and  ponderosa)  are  valuable 
sources  of  light  structural  timber  and  are  also  sawn  into  lumber.  The  two 
jack  pines  {Pinus  Banksiana  of  the  east  and  north  and  P inns  Murrayana  of 
the  Rock}'  Mountains  and  British  Columbia)  are  not  considered  as  valuable 
timber  producing  trees  although  they  are  both  used  locall}'  for  rough  con- 
struction. Jack  pine  railway  ties  are  used  to  an  enormous  extent  on  the  newly 
constructed  transcontinental  railway  lines  as  the  wood  is  handy  to  the  right- 
of-wa}^  and  can  be  obtained  in  sufficient  quantit}^  with  a  minimum  of  haulage. 
In  1914  over  forty  per  cent  of  the  ties  used  in  Canada  were  of  this  wood.  Its 
cheapness  and  abundance  are  its  most  important  characteristics  in  this 
respect.  In  the  manufacture  of  "  Kraft  "  pulp  by  the  sulphate  process  it 
has  been  found  that  jack  pine  is  a  satisfactory  raw  material  and  the  use  of 
the  wood  for  this  purpose  has  increased  in  the  last  few  years  ver}^  greatly. 
There  are  three  other  species  of  the  genus  Pinus  that  reach  tree  size  in 
Canada^  but  these  are  only  of  local  importance  for  firewood. 

The  Douglas  fir  {Pseiidotsuga  nmcronata)  often  erroneously  called  "Ore- 
gon Pine  ",  of  British  Columbia  and  the  Pacific  Coast  is  the  only  representa- 
tive of  its  genus  in  Canada.  It  yields  more  lumber  annually  than  any 
other  single  species  in  America.  The  cut  in  Canada  represents  over  15 
per  cent  of  the  total  lumber  production.  The  tree  in  Canada  is  not  found 
east  of  the  Rocky  Moimtains,  the  greater  part  of  the  lumber  being  obtained 
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in  the  Coast  Region  of  British  Columbia.  This  is  Canada's  largest  tree 
and  from  it  larger  timbers  can  be  obtained  than  from  any  other  tree  in 
America,  with  the  single  exception  perhaps  of  the  California  Redwood  {Se- 
quoia). Up  to  the  present  time  its  use  has  been  largely  confined  to  structural 
purposes  but  its  attractive  grain  and  figure  are  winning  for  it  popula- 
rity as  a  wood  for  more  decorative  purposes  such  as  interior  finish  and  ca- 
binet work.  The  wood  comes  fourth  in  importance  in  Canada  as  a  material 
for  railway  ties  and  is  used  extensively  for  mining  timbers.  It  is  noted 
chiefly  for  its  strength  and  durability  and  the  dimensions  in  which  it  can 
be  obtained. 

There  are  three  hemlock  species  in  Canada's  forests,  two  of  which  are 
valuable  timber  trees.  The  eastern  hemlock  {Tsuga  catuidensis)  is  abund- 
ant throughout  its  range  in  the  eastern  provinces,  but  is  not  found  west 
of  the  province  of  Ontario. 

The  wood  is  used  chiefly  for  rough,  cheap  construction  especially  house 
framing.  It  is  fairly  strong  but  has  many  objectionable  features  from  the 
woodworker's  standpoint,  being  rough,  harsh,  splintery,  and  difficult  to 
work.  It  is  not  durable  in  contact  with  moisture  but  supplies  the  demand 
for  a  cheap,  strong  material  for  many  purposes.  The  wood  is  also  used  for 
railway  ties,  poles,  mining  timber,  pulpwood  and  firewood.  Its  bark  is 
a  valuable  source  of  tannin.  The  western  hemlock  has  few  of  the  objec- 
tionable technical  features  of  its  eastern  relative.  This  tree  [Tstiga  hete- 
rophylla)  is  found  in  Canada  only  in  the  province  of  British  Columbia,  and 
is  becoming  more  valuable  each  year  as  the  prejudices  due  to  its  name  are 
overcome.  The  two  trees  in  Canada  in  1914  yielded  over  eight  per  cent 
of  the  total  lumber  production  of  the  country. 

There  is  only  one  balsam  fir  in  eastern  Canada  {Abies  halsamea).  The 
tree  is  found  from  I^abrador  to  Alaska  covering  practically  the  same  geo- 
graphical distribution  as  the  white  and  black  spruces.  Its  wood  is  sawn 
into  lumber  to  take  the  place  of  more  valuable  woods  for  rough  construc- 
tion as  it  has  few  technical  qualities  which  would  recommend  it  for  any  other 
use  as  lumber.  The  purpose  for  which  the  wood  of  this  tree  is  best  suited 
is  in  the  manufacture  of  wood  pulp  for  paper  making.  The  tree,  in  nature, 
occurs  mixed  with  spruce  and  it  is  cut  and  marketed  with  that  wood.  Bal- 
sam fir  has  the  requisite  length  and  toughness  of  fibre  for  pulp  making  and 
in  spite  of  the  fact  that  it  gives  a  slighth^  lower  yield  of  pulp  per  cord  and 
contains  a  higher  percentage  of  resin  than  spruce  its  use  is  increasing.  In 
1 9 14  one  fourth  of  the  pulpwood  cut  was  of  this  species. 

There  are  three  western  balsam  fir  species  whose  wood  is  very  similar 
to  that  of  Abies  halsamea.  The  most  important  of  these  at  present  is  pro- 
bably the  Alpine  fir  {A  hies  lasiocarpa)  VVherc  the.se  western  species  are  uti- 
lized their  wood  is  put  to  similar  uses  to  those  of  the  eastern  species.  They 
are  confined  in  their  distribution  to  the  Rocky  Mountains  and  the  Pacific 
Slopes. 

There  are  only  two  species  of  the  genus  Thuya,  connnonly  called 
"  Cedar"  in  Canada.  They  are  both  of  great  conunercial  importance,  each 
in  its  own  region,  as  their  ranges  do  not  overlap.  The  wood  of  the  cedars 
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is  the  most  durable  of  the  conifers  of  the  Dominion.  The  eastern  tree; 
white  cedar  {Thuya  Occident  alh)  is  found  from  the  Atlantic  to  the  south-eastern 
part  of  Manitoba.  It  does  not  extend  as  far  north  as  some  of  the  other 
conifers  and  is  nowhere  very  plentiful,  being  confined  to  moist  situations. 
The  wood  has  become  so  scarce  in  Eastern  Canada  that  the  supply  is  not 
equal  to  the  demand  and  the  market  for  a  light.,  durable  wood  is  being  partly 
filled  by  imported  cypress  (Taxodium  distichum)  from  the  southern 
United  States.  Cedar  is  preferred  to  all  other  native  woods  for  shingles 
and  all  .structural  work  exposed  to  moisture.  In  spite  of  the  fact  that  the 
wood  is  not  strong,  its  great  durability  in  contact  with  the  soil  makes  it  a 
valuable  railway  tie  material.  In  1914,  this  wood  came  second  on  the  list 
for  railway  ties  purchased  by  Canadian  railways.  It  is  used  in  enormous 
quantities  both  locally  and  for  export  for  fence-posts  and  its  use  for  this 
purpose  is  largely  responsible  for  the  increased  scarcity  of  the  lumber,  as 
young  trees  are  used  before  the}^  have  time  to  reach  saw  log  sizes.  The 
western  red  cedar  [Thuya  plicata)  is  one  of  the  giants  of  the  Pacific  Coast, 
being  only  surpassed  in  size  by  Douglas  fir.  Its  wood  is  sawn  into  lumber 
of  large  dimensions  and  is  made  into  shingles  to  a  greater  extent  than  any 
other  w'ood  in  Canada. 

Birch  is  Canada's  most  important  hardwood  and  one  of  the  few  woods 
of  this  class  where  the  exported  material  exceeds  that  imported.  There 
are  at  least  seven  native  species  but  onl}-  two  are  worthy  of  any  detailed 
discussion.  The  yellow  birch  [Betula  lutea)  is  the  source  of  the  most  valu- 
able birch  lumber  used  for  flooring,  furniture,  cabinet  work  and  vehicle 
stock.  The  tree  grows  only  in  Ontario,  Quebec  and  the  Maritime  Pro- 
vinces and  does  not  reach  commercial  dimensions  north  of  the  height-of- 
land  between  the  St.  Lawrence  River  and  Hudson  Bay.  Its  wood  is  hard, 
heavy,  strong  and  tough  but  is  not  durable  in  contact  with  moisture. 

The  paper  birch  {Betula  alba  var.  papyrifera)  has  a  much  wider  distri- 
bution and  is  more  abundant  in  its  range,  being  common  from  the  Atlantic 
to  the  Rocky  Mountains.  Its  wood  is  softer,  weaker  and  less  durable  than 
the  yellow  birch  and  is  not  at  present  of  great  commercial  value.  It  is 
usually  considered  as  a  "  weed  tree  ",  as  it  springs  up  with  marvelous  alac- 
rity on  burned-over  or  cut-over  areas.  It  has  certain  qualities  of  tough- 
ness and  compactness  which  will  in  time  win  it  a  place  among  our  more  im- 
portant woods  when  these  qualities  are  better  understood.  The  tough, 
resinous  bark  of  this  tree  has  supplied  the  aborigines  for  centuries  with  the 
material  for  covering  their  famous  "  birch  bark  canoes  ". 

Of  the  three  native  tamarack  or  larch  species,  two  are  worthy  of  note. 
The  eastern  tamarack  {Larix  laricina)  is  found  in  every  province  in  the  Do- 
minion in  swampy  situations.  Its  wood  is  hard,  strong  and  durable,  being 
similiar  to  that  of  Douglas  fir  and  the  Southern  hard  pines.  The  western 
larch  {Larix  occidentalis)  is  more  important  conunercially.  It  is  found  only 
in  Biitish  Columbia  but  grows  on  better  sites  and  reaches  greater  size  than 
the  eastern  tree.  The  wood  of  these  two  species  together  is  cut  into  lumber 
and  also  used  for  railway-  ties,  coming  third  on  the  list  in  1914,  and  for  mining 
timbers  and  fencing. 
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The  maple,  whose  leaf  is  the  national  emblem  of  Canada,  is  our  se- 
cond most  important  hardwood  and  is  represented  in  Canada  b}'  nine  or 
more  species  scattered  from  the  Atlantic  to  the  Pacific.  Only  one  species 
however  can  be  considered  here.  The  sugar  maple  or  hard  maple  {Acer  sac- 
charum)  produces  the  most  valuable  lumber  and,  like  birch,  is  used  for  furni- 
ture, vehicle  stock  and  interior  house  finishing.  The  sap  of  this  tree  is  the 
source  of  maple  syrup  and  sugar. 

Basswood  {Tilia  ameyicana)  is  a  valuable  wood  for  cabinet  work  of 
all  kinds  but  being  restricted  in  distribution  and  in  great  demand  the  avail- 
able supply  has  almost  disappeared,  It  formed  less  than  one  per  cent  of 
the  lumber  produced  in  Canadian  sawmills  in  1914. 

Elm,  represented  by  three  species  in  Canada,  is  a  valuable  vehicle 
wood.  Beech,  ash,  oak,  butternut,  chestnut,  hickory,  cherrj-,  black  wal- 
nut, tuHp,  black  gum,  red  alder,  sycamore  and  sassafrass  are  all  valuable 
woods  and  are  still  sawn  into  lumber  in  Canada,  but  in  most  cases  the  supply, 
which  was  never  large,  has  dwindled  almost  to  insignificance. 

The  poplar  species,  of  which  there  are  seven  native  to  Canada,  are  for 
the  most  part  considered  as'  "  weed  trees"  but,  like  paper  birch  and  jack 
pine  they  produce  great  quantities  of  material  which  will  eventually  be- 
come valuable  at  least  for  some  purpose  when  their  quahties  are  better 
appreciated  and  when  the  scarcity  of  the  more  valuable  of  better  understood 
woods  will  make  their  careful  utilization  imperative. 

The  following  is  a  list  of  the  important  tree  species  of  Canada  and  some 
of  the  minor  ones.  The  nomenclature  is  in  accordanc  with  Grays' s  Botany 
and  the  common  names  given  are  those  used  by  the  Forestry  Branch  of  the 
Department  of  the  Interior.  These  latter  names  have  been  chosen  with  the 
the  idea  of  conforming  as  closely  as  possible  with  names  in  common  use 
by  lumbermen  and  foresters  in  Canada  but  where  duplication  of  names  has 
given  rise  to  confusion  the  most  suitable  name  has  been  chosen. 


CANADIAN   TREE    vSPEClES. 


Pinus    Strobus 
monticola 

»  flexilis 

'1  albicmilis 

i>  ponderosa 

'>  riguia 

')  resinosa 

»  Murrayana 

»  Banksiana 

Larix  laricina 

«  nccidentalis 

»  Lyallii 

Picea  Mariana 

.)  rubra 

»  canadensis 

»  Engelmanni 


I.  —  Conifers. 


White  pine 
Western   white   pine 
lyimlier   pine 
White -barked  pine 
Western  yellow  pine 
Pitch  pine 
Red  pine 
lyOdgepolc  i)ine 
Jack  pine 
Tamarack 
Western  larch 
Alpine  larch 
Black  spruc-e 
Red  spruce 
White  spruce 
Knijelmann  spruce 
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1)         sitchensis 
Tsuga   canadensis 

»         heterophylla 

•»         Mertensiana 
Pseudotsuga  mucronata 
Abies  balsamea 

»        amahilis 

»        grandis 

»        lasiocarpa 
Thuya  occidentalis 

1)         plicata 
Chamcecyparis  nootkntensis 
Juniperus  communis 
»  virginiana 

»  scopuloruin 

TaxHS  bteiHfolia 


{>itka  spruce 

Hemlock 

Western  hemlock 

Black  hemlock 

Douglas  fir 

Balsam  fir 

Amabilis  fir 

lyowland  fir 

Alpine  fir 

Cedar 

Western  cedar 

Yellow  cypiess 

Juniper 

Red  juniper 

Rocky  Momitain  juniper 

Western  yew. 


II.  —  Hardwoods 


Jtiglans  cinerea 
»  nigra 

Carya   cordiformis 
*      ovata 
»      alba 
»      glabra 
Populus    tremuloides 
')         grandidentata 
«         balsamifera 
»         angustifolia 
»         acuminata 
«        trichocarpa 
»         delfoides 
Salix  sp. 

Carpinus  caroliniana 
Ostrya  virginiana 
Betula  lenta 
»        lutea 
»         populifolia 
»        alba  var.  papynfera 
»        occidentalis 
»         alaskana 
»        fontinalis 
A  Inus    sitchensis 
»         oregona 
»         ienuifolia 
»        incana 
Fagus  grandifolia 
Castanea  dentata 
Quetcus  rubra 
»  palustris 

»  coccinea 

»  velutina 

»  alba 


Butternut 
Black  walnut 
Bitteniut  hickory 
Shagbark  hickory 
Mockemut  hickory 
Pignut  hickory 
Aspen 

I,arge-toothed  aspen 
Balsam  poplar 
Narrow-leafed  Cottonwood 
I/ance-leafed  cottonwood 
Black  cottonwofjd 
Cottonwood 
.Willow 
Blue  beech 
Iron  wood 
Sweet  birch 
Yellow  birch 
White  birch 
Paper  birch 
Western  birch 
Alaska  birch 
Mountain  birch 
Sitka  alder 
Oregon  alder 
Mountain  alder 
Spreckled  alder 
Beech 
Chestnut 
Red  oak 
Pin  oak 
>Scarlel  oak 
Black  oak 
While  oak 
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»  Garryana 

>)  stellata 

»  tnacrocarpa 

»  bicolor 

1)  prinoides 

»  prinus 

»  Muhlenbergii 

Ulmus  americana 
»  racemosa 

»  fulva 

Celtis  occidentalis 
Moms  rubra 
Magnolia  acuminata 
Liriodendron  tulipifeia 
Asitnina  triloba 
Sassafras  variifolium 
Hamamehs  virginiana 
Platanus  occidentalis 
Pyrus  americana 
A  melanchicr  canadensis 

1)  spicata 

Cratcegus  sp. 
Primus  nigra 

»  pcnnsylvanica 

»  emarginata 

«  virginiana 

»  dcmissa 

«  scrotina 

Cercis  canadensis 
Gymnocladus  dioica 
Rhus   typhina 
Acer   spicatum 

»       pennsylvanicum 
»       macrophyllum 
»      circinufum 
»       Douglasii 
1)       saccharum 
»      saccharinmn 
»       rubrum 
»       Negundo 
Tilia  americana 
Nyssa  sylvatica 
Cornus  florida 

»         Nut'allii 
Arbutus  Mcnziesii 
Fraxinus  qnadrangulala 
»  nigra 

u  americana 

1)  pcnnsylvanica 

I)  pcnnsylvanica  (var.  lanceolata) 

n  oregona 


Garry  oak 
Post  oak 
Burroak 

Swamp  white  oak 

Dwarf    Chinquapin    uak 

Chestnut  oak 

Chinquapin  oak 

Wliitc  ehn 

Rock  elm 

Red  ehn 

Hack  berrj- 

Red  raulbcrry 

Cuciimber  tree 

Tulip  tree 

Papaw 

Sassafras 

Witch  hazel 

Sycamore 

^Mountain  ash 

Sen-ice  berry 

Saskatoon 

Hawthorn 

Canada  plum 

Bird  cherry 

Bitter  cherry 

Choke  cherry 

Western  choke  cherrj 

Black  cherry 

Red  bud 

Kentucky  coffee  tree 

Staghom  sumach 

Mountain  maple 

Striped  maple 

Broad-leaved   maple 

Vine  maple 

Dwarf  maple 

Sugar  maple 

Silver  maple 

Red  maple 

Manitoba  maple 

Bass  wood 

Black  gum 

Flowering  dogwood 

Western  dogwood 

Madrona 

Blue  ash 

Black  ash 

While  ash 

Red  ash 

Green  ash 

Oregon  ash 


SECOND  PART. 

ABSTRACTS 


AGRICULTURAIv  INTELIylGENCE 


GENERAL  INFORMATION. 


DEVELOPMENT 

OF 

AGRICULTURE 

IN  DIFFERENT 

COUNTRIES 


956  -  The  Agricultural  Products  of  Portuguese  Guinea.  —  Machado  da  Fonseca  joa- 

OUIM.,  in  Rcvista  Af^ronomica,   Xlth  j'car   (2nd   Series),    Vol.   2,   Nos.    13-16,   pp.   43-81, 

I  diagram  +  i  map.  lyisbon,  191 3. 

Report  on  a  voyage  of  agricultural  exploration  carried  out  with  a  view 
to  organisation  of  the  colonial  agricultural  services  in  the  province  of  Por- 
tuguese Guinea,  by  the  order  of  the  Portuguese  Government,  together  with 
replies  to  a  detailed  list  of  questions  prepared  by  the  Government  of  the  Co- 
lony and  the  General  Direction  of  Colonies. 

Soiiv.  —  The  cultivable  soils  of  this  province  are  generally  clayej^-humous- 
limestone.  The}'  are  sometimes,  but  rarel}-,  richer  in  cla}^;  others  of  them 
again  (those  of  Cachen)  are  rather  sandy.  Being  generally  very  fertile, 
they  need  no  manuring,  and  are  admirably  adapted  for  the  intensive  cul- 
tivation of  all  tropical  plants.  From  10  analyses  of  soils  made  at  the  super- 
ior Agronomic  Institute  at  Lisbon  the  following  data  representing  extremes 
are  obtained  : 


Compusilion  ol  Soils  in  Poiiiigiiesc  Guinea. 

%0 


Fine  earth  .  . 
Moisture  ... 
Organic  matter 


958-1000 

12-     48 
32-  146 


Nitrogen  .        .    . 
Phosphoric  acid 
Potash 


/oo 

0.98-2.5 

1.47-3-9 
0.5-1.72 


The  predominating  cultivations  are  the  following  : 

Cereals.  —  Rice  and  maize  form  the  bases  of  native  foods.  Mountain 
rice  is  cultivated  on  the  following  method  :  after  the  first  rains  all 
the  weeds  are  pulled  up  and  burnt,  the  ashes  spread  over  the  land,  the  latter 
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being  given  a  superficial  cultivation,  the  seed  is  sown  broadcast,  and  weed- 
ing is  continued  until  harvest.  Paddy  is  treated  in  the  following  manner : 
from  the  end  of  May  to  June  the  seeds  are  sown;  the  plantlets  are  transplant- 
ed one  by  one  when  they  have  reached  a  height  of  6  to  8  inches ;  the  rice 
field  is  kept  free  from  weeds  and  is  flooded.  With  the  weeds  which  have 
been  pulled  up  and  afterwards  stacked  small  d^'kes  are  made.  The  crop 
is  got  in  from  December  to  March.  To  sow  i  acre,  from  11  ^/^  to  12  bushels 
of  rice  are  used.  The  average  crop  is  from  44  34  to  47  bushels  per  acre. 
The  market  price  is  is.  2  14  ^-  per  gallon  for  the  paddy,  and  i  s.  7  14  <^-  per  gall, 
for  the  rice  not  in  husk.  There  are  also  grown  :  Zea  Mays,  Pennisetum 
typhoideum,  Andropogon  Sorghum,  etc. 

Leguminous  Crops.  —  Beans  are  chiefly  grown. 

Starch  Crops.  —  Sweet  and  bitter  cassava  and  the  sweet  potato 
are   chiefly   cultivated. 

Textile  Plants.  —  The  cotton  plant  is  grown,  though  to  a  limited 
extent,  in  the  regions  of  Farim,  Bolama,  Bafata,  Buba  and  Cacine  in  conse- 
quence, undoubtedly,  of  a  distribution  of  seeds  made  some  years  ago  by  the 
Government.  In  the  region  of  Farim,  the  writer  observed  specimens  of 
Gossypium  herhaceiim  and  G.  harhadense  of  excellent  growth  and  abundantly 
productive.  With  the  cotton  the  natives  manufacture  certain  articles  for 
their  personal  use. 

Crops  yielding  Oil.  -—  Arachis  hypogea  in  cultivated  to  a  large  ex- 
tent on  the  following  method  :  After  the  first  rains,  that  is  from  the  end  of 
May  to  the  month  of  July,  the  soil  is  superficially  dressed,  after  which  sow- 
ing is  done  in  rows  at  the  rate  of  40  to  44  14  ^^s.  of  seed  per  acre,  the  seed 
being  afterwards  covered.  The  crop  is  taken  off  from  December  to 
March.  The  average  unit  production  is  i  3.4.0  to  i  600  lbs.  per  acre.  The 
average  selling  price  on  the  market  is  0.73  d.  per  lb.  The  ground  nut 
is  not  cultivated  by  the  natives  alone,  but  also  on  lands  granted  to 
whites.     Sesamum  indicum  is  used,  but  is  not  cultivated. 

The  trees  or  shrubs  producing  oil  seeds  or  fruits  are:  Elaeis  guiueen- 
sis,  Carapa  Touloncoima,  Ricinus  communis,  and,  in  addition,  a  shrub 
termed  by  the  natives  "  arcus  ",  etc.  Elaeis  guineensis  forms  very  extensive 
forests.  It  is  not  very  productive  however  (13.2  lbs  of  kernels  and  0.66 
gallons  of  oil  per  tree),  and  is  poor  in  growth  owing  to  the  incisions  made 
with  the  object  of  extracting  the  sap,  with  which  palm  wine  is  manu- 
factured. The  exportation  of  coconuts  is  carried  on  to  some  small  extent, 
but  could  be  verj^  much  extended. 

Rubber  Plants.  —  The  wild  rubber  producing  plants  [Landolphia 
Hendelottii  and  L.  senegalensis)  are  utilised  direct  by  the  natives  in  the  re- 
gions of  Farim  and  Batafa.  The  latex  is  gathered  from  November  to  May, 
by  the  use  of  primitive  and  destructive  methods,  namely,  by  inci.sion,  re- 
moval of  the  bark  or  felling  of  the  trees.  It  is  coagulated  by  leaving  it 
exposed  to  the  air  in  the  presence  of  salt  and  tamarind  juice  which  is  found 
in  abundance.  It  is  dried  in  the  sun,  then  shaped  into  balls  and  sold  in 
this  form.  The  dried  rubber  fetches  3.S.  and  the  "  green  "  rubber  is.  ^d. 
per  lb.     There  are  no  rubber  plantations  in  the  true  sense  of  the  word.     The 


1244        DEVEI.OPMENT  OF  AGRICULTURE   IN  DIFFERENT  COUNTRIES 


rubber  is  exported  from  Portuguese  Guinea  to  Hamburg,  Marseilles  and 
Havre.  In  191 2  there  were  exported  500.300  lbs.  of  a  declared  value  of 
some  £  79  410.  The  writer  believes  that  by  prohibiting  the  burning  of 
the  wood  and  teaching  the  natives  the  use  of  a  more  rational  method  in 
gathering  and  coagulating,  this  production  could  be  greatly  increased  and 
improved. 

Stimulating  and  Narcotic  Plants.  —  Coffea  arabica  and  C.  liber ica 
grow  in  the  regions  of  Bolama,  Buba  and  Cacine ;  Theobroma  Cacao  at  Bija- 
gos;  Stcrculia  acuminata  at  Cacine.  These  plants  thrive  excellently  but  pro- 
duce little  owing  to  complete  absence  of  cultivation.  Recently  the"  Com- 
panhia  Commercial  Agricola  dos  Bijagos  "  began  cocoa  cultivation  by  means 
of  imported  seeds.  The  results  hitherto  obtained  justify  hopes  of  great 
success. 

Sugar  Plants.  -  The  sugar-cane  is  cultivated  in  the  regions  of  Farim 
and  Batafa,  which,  according  to  the  writer,  are  best  adapted  for  this  cultiva- 
tion. The  mean  annual  temperature  there  is  from  77  to  78.8°  F.  The  rain}^ 
season  occurs  between  May  and  October,  and  for  the  rest  of  the  year  the 
weather  is  drj-;  the  lands  are  chiefly  low  and  moist,  of  clayey  humus-limestone 
composition.  vSeveral  navigable  streams  can  supply  non -brackish  water 
for  irrigation,  and  also  serve  as  easy  and  cheap  ways  of  communication. 
The  population  is  sufhciently  dense  to  furnish  the  necessary  labour.  In 
the  plantations,  all  of  which  are  conducted  b}'  settlers,  the  sugarcane  cut- 
tings are  generally  planted  at  20  inches  distance  in  furrows  15  ^/^to  23  ^/2  in- 
ches wide  and  12  to  20  inches  deep,  3  ft.  3  in.  to  4  ft.  11  in.  apart.  For  multi- 
plication the  best  shaped  canes,  still  green,  are  selected.  The  middle  part 
is  reduced  to  fragments  which  are  placed  aslant  in  the  furrow.  The  sow- 
ing work  is  carried  out  from  March  to  May,  and  no  manure  is  used.  The 
after-management  consists  in  weeding  and  keeping  the  irrigation  ditches 
clear.  This  is  a  system  which  ma}'  be  described  as  natural,  because  the  sugar 
cane  is  grown  along  the  rivers.  The  waters  of  the  latter  are  forced  up  once 
a  day  by  high  tide,  and  rise  to  such  an  extent  as  to  fill  the  irrigation  ditches, 
which  are  arranged  perpendicularh'  to  the  bed  of  the  streams  in  question. 
Fight  months  after  sowing,  the  cane  is  ripe.  The  crop  is  gathered  from 
December  to  May.  The  plantation  is  renewed  ever>^  3  j'ears,  that  is, 
after  3  crops.  No  sugar  is  manufactured.  The  whole  of  the  cane  grown  is 
devoted  to  the  production  of  alcohol.  The  juice  3'ield  of  the  cane  is  48.5  % 
and  the  sugar  yield  13% .  This  region  is  admirably  suited  for  sugar-cane  grow- 
ing, but  is  cultivated  b}^  15  settlers  only  over  a  total  area  of  84  acres.  The 
natives  do  not  carry  on  this  cultivation.  In  1913,  790  675  lbs.  of  sugar 
were  imported  into  Portuguese  Guinea. 

Horticulture.  —  Many  green  vegetables  are  cultivated,  which  grow 
with  sur})rising  rapidity. 

Arboriculture  and  vSyl\iculture.  —  Among  the  most  common 
fruit  trees,  the  writer  mentions  :  Anacardium  occidentale,  the  pine-apple, 
Psidium  Gtiajava  (cultivated),  orange,  lemon,  Canca  Pa /)aya,  all  cultivated, 
then;  prickly  pears,  tamarind,  banana  and  Zizyphiis Jiijiiba,  utilised,  but 
not  cultivated. 
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The  regions  of  Farim  and  Batafa  are  exceedingly  rich  in  timber  trees, 
such  as :  Sii'ietenia  Mahogani,  Hasskarlia  didymostemon,  Milletia  spp. 
("  pan  ferro"),  Dalhergia  melanoxylon,  Boinbax  spp.,  Borassus  flaJ^cllifer  (of 
which  the  fibres  are  also  utilised),  Adansonia  digit ata,  the  fruit  of  which  is 
medicinal,  etc. 

957  -  Agricultural  Education  in  Chile.  — The  Agronomic  Institute  of  Santiago.— 

Valdivi.\  Urbina,    in  La  Vie  a gricole  et  riiralc,   V'lth  year,  No.    26,   pp.    465-466.    Paris, 
June  24,  1916. 

In  1842,  under  the  auspices  of  the  National  Society  of  Agriculture  there 
was  founded  in  Chile  the  first  practical  School  of  Agriculture,  the  direction 
of  which  was  entrusted  to  a  Spanish  specialist,  Don  Manuel  de  Arana  Bo- 

RICA. 

Having  been  reorganised  later  on  by  an  Italian  scientific  agriculturist, 
Don  Luis  de  Sada,  it  was  estabUshed  on  a  fine  farm  covering  more  than 
330  acres  situate  on  excellent  alluvial  soil  about  10  feet  deep,  the  said  farm 
having  been  bought  by  the  Government  from  General  Don  Manuel  Bulnes, 
on  the  very  outskirts  of  Santiago,  the  capital  of  Chile. 

This  institution  was  organised  on  the  model  of  the  European  schools 
of  agriculture,  and  was  given  the  name  of  Qiiinta  Normal,  "  Normal  Farm  ". 

Higher  agricultural  education  began  in  1873,  by  the  creation,  in  the 
University,  of  a  Chair  of  agriculture  occupied  by  an  agricultural  engineer 
from  Grignon,  a  Frenchman,  M.  Le  Feuvre  ;  there  was  afterwards 
created  a  chair  for  the  science  of  hvestock-breeding  etc.,  which  was 
filled  by  another  French  agricultural  engineer,  M.  Jules  Besnard. 

In  1874  there  was  founded  at  the  Quinta  Normal  an  establishment 
for  higher  agricultural  education  which  assumed  the  name  of  "  agronomic 
Institute";  and  of  which  Messrs.  L^e  P'euvre  and  Besnard  undertook  the 
direction. 

After  numerous  exhibitions  organised  by  the  National  Society  of  Agri- 
culture, and  which  afforded  a  clear  view  of  the  progress  achieved  in  the  agri- 
cultural department,  the  Ministry  of  Public  Works  created  a  department 
for  the  Promotion  of  Agriculture  and  the  Inspection  of  Agricultural 
Education. 

At  the  present  time,  all  the  agricultural  Services  are  under  the  Mini- 
stry of  Public  Works  and  subject  to  supervision  by  the  Inspection  service 
just  mentioned,  except  with  regard  to  the  Forest  Inspection  Department 
created  recently,  which  is  directly  subordinate  to  the  Ministry  of  Public 
Works. 

These  services  comprise  : 

An  Office  of  Agricultural  Statistics  ;  the  Agronomic  Institute  of  San- 
tiago ;  five  Practical  Schools  ;  a  vStation  of  scientific  Agriculture,  Oeno- 
logy,  Plant  Pathology,  and  Meteorology  ;  a  Veterinary  Hospital  ;  four  Ser- 
vices of  Regional  Agricultural  PvUgineers,  who  play  a  part  similar  to  the 
French    departmental    ])rofessors. 

The  area  occupied  by  the  "  Quinta  Normal  "  of  Santiago  is  divided 
as  follows  (i  hectare  =  nearly  2  j/i  acres). 
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HecUircs  Ares  Centiarcs 

Park  land 26  93  13 

Glass  houses  and  winter  gardens —  4y  33 

P^xperlmental  fields —  35  78 

Zoological  garden  and  Veterinary  hospital 2  31  95 

I'leasure  garden i  24  58 

Kitchen  and  Fruit  garden 2  34  90 

Fruit  tree  nurseries —  26  — 

Orchard i  77  20 

Forest  and  ornamental  trees 5  6  65 

Vineyard 20  97  59 

Practical  schools  and  plots  annexed 2  68  41 

Stables  and  sheds —  65  82 

Groves,  thickets,  etc 2  59  4 

Annual  forage  plants 8  —  — 

Temporary  grassland 22  —  — 

Grain  crops 6  —  — 

Weeded  crops 3  6  — 

Industrial  plants 4  —  — 

Gardens  for  I,ive-stock  shows 2  31  50 

Botanical  gardens 2  70  27 

Astronomical  observatory i  69  i 

The  object  of  the  Institute  is  to  train  up  :  farmer  landowners  or  man- 
agers possessing  the  necessary  scientific  knowledge  for  the  best  working  of 
the  soil :  technical  managers  for  agricultural  industries  ;  directors  for  the 
public  departments  connected  with  agriculture  ;  professors  and  assistants 
for  agricultural  education  at  the  Institute  itself  and  in  the  practical  schools. 

Students  are  admitted  after  a  competition  from  which  only  bachelors 
of  science  are  exempted.     Candidates  must  be  seventeen  5'ears  old  at  least. 

The  period  of  study  is  four  years,  after  which  those  students  who  have 
maintained  a  sufficient  average  standard  receive  the  diploma  of  Agri- 
cultural Engineer. 

The  school  year  begins  in  March  and  ends  in  December. 

The  Institute,  in  addition  to  regular  students,  admits  free  students 
desirous  of  following  a  special  course  in  one  subject ;  the  duration  of  their 
stay  in  the  Institute  is  limited  to  two  3^ears. 

Education  is  entirel}^  free,  as  is  indeed  the  case  in  all  educational 
establishments  in  Chile. 

It  comprises  the  following  courses  : 

1.  (General  agriculture:  («)  agricultural  climatologj-  ;  {b)  study  of  soils,  manuring  and 
manures  ;  (c)  plant  reproduction. 

2.  Special  agriculture  :  («)  agricultural  work  ;  (b)  cultivation  of  food  plants,  industrial 
plants  and  grassland^; . 

3.  Arboriculture  for  forest,  fruit  and  ornamental  trees,  and  liorticuUure. 

4.  Vine-growing  and  wine-making. 

5.  plant  physiology  and  micrography. 

6.  Plant  pathology  and  agricultural  entomology. 

7.  Sylviculture. 

8.  Applied  organic  chemistry. 

9.  Agricultural  chemistrj'. 

10.  Analytic  chemistry  (quantitative). 
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11.  Animal  anatomy  and  physiology. 

12.  Elements  of  veterinary  medicine  :  (a)  pathology  and  pathological  anatcjmy  ;  (b)  ma- 
teria medica  ;  (c)  veterinary  clinic. 

13.  lyivestock  :  (a)  external  structure  of  animals  ;  (b)  general  science  of  livestock  ;  (c)  ap- 
plied 20otechny  ;  {d)  forage  and  rational  feeding  of  cattle ;  (e)  poultry-keeping,  bee-keeping 
and  silkworm-rearing. 

14.  Farm  engineering  :  («)  surveying,  levelling,  general  meclianics,  agricultural  mechanics 
(agricultural  machinery  and  motors) ;  (b)  hydraulics  (irrigation,  drainage,  etc.) ;  (c)  farm  build- 
ings, geometric  drawing,  freehand  drawing,  topographical  and  mechanical  drawing. 

15.  Agricultural  industries  (technology)  comprising  the  industries  of  greatest  interest 
to  the  countrj- :  (a)  manufacture  of  alcohol ;  [b)  dairy  industry  ;  (c)  food  preserves  ;  (d)  textile 
material,  etc. 

16.  Applied  hygiene. 

17.  Rural  and  consular  legislation. 

18.  Economics,  farm  accounts  and  consular  information. 

For  demonstrations  and  practical  applications  of  the  courses,  the 
Institute  possesses,  in  addition  to  a  library  of  6,000  volumes,  which  receives 
a  large  number  of  agricultural  publications,  a  museum  of  agricultural 
products,  appliances  and  machinery.     Important  annexes  are  made  up  of : 

Experimental  field.  Weather  observatory.  I^aboratories  of  :  technology,  with  models 
of  technological  plant";  agricultural  chemistry' ;  plant  botany  and  pathology ;  seed  tests  and 
agiicultural  distillery.  Dairy  serving  both  for  cheese  and  butter  making.  Vineyard  with 
wine  store  and  wine  cellar.  Vine  nursery.  Orchard.  Kitchen  garden.  Hot-house  for  plant 
propagation.  Section  for  fruit,  forest  and  ornamental  shrubs.  Section  for  the  growing  of 
the  principal  plants  under  field  conditions  (industrial,  food  and  forage).  Section  concerned 
with  domestic  animals  for  breeding  and  farm  work.  Stud  animal  section.  Byre  for  Uvestock 
experiments  and  a  veterinary  hospital. 

From  the  second  year  onwards  the  courses  are  supplemented  by  visits 
to  farms,  factories  of  agricultural  products  etc.,  in  which  the  students  are 
accompanied  by  the  professors  and  assistants. 

The  costs  of  these  excursions  are  defrayed  by  the  Government,  which 
appropriates  a  special  credit  for  that  purpose  every  j^ear  and  places  first- 
class  tickets  at  the  disposal  of  the  Institute. 

Every  year  the  Institute  organises  an  excursion  of  one  month  for  fourth 
year  students,  with  the  object  of  making  them  acquainted  with  the  differ- 
ent agricultural  regions  of  the  country  and  their  special  qualities. 

The  State,  on  that  occasion  places  at  the  disposal  of  the  students  a 
first  class  carriage,  one  half  of  which  is  converted  into  a  sleeping-car,  and 
an  ordinary  carriage  converted  into  a  kitchen  and  restaurant  car,  which 
carriages  can  be  hooked  on  to  any  train. 

The  students  are  put  through  monthly  examinations  and  general 
examinations  at  the  end  of  each  school  year.  Those  among  them  who  have 
secured  a  sufticiency  of  marks  at  the  general  examinations  in  the  previous 
years  undergo  a  final  general  examination  at  the  close  of  the  fourth  year. 

They  are  furthermore  required  to  produce  a  report  proving  that  they 
have  been  through  a  probationary  period  on  a  farm.  Uvery  year  the  stu- 
dents who  have  i)assed  their  graduation  examination  are  sent  on  a  mis- 
sion abroad  at  the  Government  expense. 
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958  -  Reorganisation  of  Agricultural  Education  in  Colombia.  —  Revhia  a<;ncoUi,  Orgam 

del  ]\Iimstcri(j  dc  Ai^ricultura  y  Cdincrcia,  Iltid  Year,  Xo.  1,  p.  65.  Bogota,  I-'ebruary  1916. 

Decree  No.  123  of  the  31st  January  1916  provides  for  the  reorganisa- 
tion of  the  National  Agricultural  and  Veterinary  Institute  under  the  name 
of  "  Institute  nacional  de  Agronomia  ".  The  following  are  to  form  part 
of  the  National  Agronomic  Institute  :  the  practical  schools  of  Agriculture, 
the  stations  of  scientific  agriculture  and  experimental  fields,  founded  in 
the  capital  or  in  other  localities  of  the  Republic.  The  director  of  the  School 
and  the  technical  chiefs  of  the  experimental  services  of  the  Station  of  scien- 
tific agriculture  will  form  the  technical  Council  of  the  corresponding  Station 
which  must  reply  to  enqviiries  by  the  Ministry  of  Agriculture  and  Commerce, 
as  well  as  to  those  of  the  public,  on  questions  of  scientific  agriculture, 
livestock  and  protection  of  plants  against  diseases  and  pests. 


CROPS    AND    CUI.TIVATION. 


SOIL    PHYSICS, 

CHEMISTRY 

AND 

MICROBIOLOGY 


959  -  Contribution  to  the  Study  of  the  Forms  in  which  Phosphoric  Acid  occurs  in  the 

Soil. —  JEGOROV  M.  A.,  iu  lOjiCHn-pt/rehofi  '■i'.ihch'n-.vns!ii(c)ii6eHH(Ui  Fd-icmn  [The 
Agricultural  Gazette  of  Southern  Russia).  Nos.  13-14  and  15,  pp.  4-5;  4-5.  Kharkov, 
April,  1 91 6. 

In  the  study  of  the  problem  of  the  phosphoric  acid  of  the  soil,  the  question 
of  the  forms  in  which  it  occurs  is  fundamental,  and  by  a  knowledge  of  them " 
we  may  attain  to  a  solution  of  the  important  problem  of  the  dynamics  of 
soluble  phosphoric  acid  in  the  soil  in  relation  to  the  cultivable  conditions 
of  this  latter.  Starting  out  from  this  idea,  the  above  writer,  together  with 
J.  J.  Stozkij  and  P.  P.  Gretchianinov,  conducted  experiments  with  a 
view  to  determining  the  quantity  of  organic  phosphoric  acid  contained  in 
"  podzol  "  and  "  tchernoziom  "  earths. 

The  investigators  adopted  the  following  method  of  separation,  which 
perfectly  well  answers  the  purpose,  as  was  shown  by  2  years  of  work ;  the 
earth,  first  washed  with  3  %  hydrochloric  acid,  is  afterwards  treated  with 
a  3  %  solution  of  ammonia.  The  resulting  solution  is  passed  through  po- 
rous filters,  and  the  filtrate  precipitated  with  acetate  of  lead.  The  preci- 
pitate is  carefull}^  washed,  treated  with  sulphuretted  hydrogen  to  elimi- 
nate the  lead,  and  dissolved  again  in  dilute  ammonia.  It  is  then  filtered, 
the  filtrate  is  concentrated  and  afterwards  treated  with  ether,  which  se- 
parates the  organic  combination  of  phosphorus  which  it  is  proposed  to  study 
from  the  mineral  phosphoric  compound  which  might  be  present. 

The  soils  used  for  these  experiments  were  :  "  Podzol  "  from  the  farm 
of  the  Agronomic  Institute  of  Moscow,  with  an  average  of  0.0532 "{,  of  phos- 
phoric acid  ;  the  "  tchernoziom  "  of  the  government  of  Kursk,  with  an 
average  of  o.iio  %  ;  and  "  tchernoziom  "  of  the  government  of  Ufa,  with 
an  average  of  0.145  %.  The  ammoniacal  solutions  contained  respectively  : 
52.7,  55.18  and  30.41  %  of  the  total  phosphoric  acid  of  these  earths,  in  other 
words,  about  one  half  in  the  case  of  the  first  two,  and  one  third  in  the  last. 
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The  workers  succeeded  in  obtaining  considerable  quantities  of  organic 
phosphoric  acid.  In  one  case  it  represented  17.67  %  of  the  total  phosphoric 
acid  content  of  the  soil,  and  in  another,  10  %.  There  is  reason  to  believe 
that  higher  percentages  would  be  obtained  in  proportion  as  the  method 
applied  to  this  investigation  is  improved. 

By  these  means,  in  the  "podzol"  and  "  tchernoziom  "  the  presence 
of  a  considerable  proportion  of  phosphoric  acid  in  the  form  of  an  organic 
combination  which  appears  to  be  one  of  the  nucleinic  acids  was  definitivel}' 
established.  The  ascertainment  of  this  fact  does  not  yet  furnish  the  required 
answer  to  the  question  of  the  dynamics  of  phosphoric  acid  in  the  soil. 
Nevertheless,  in  view  of  the  fact  that  J.  J.  Stozkij  succeeded  in  proving 
that  with  3  %  hydrochloric  acid  not  only  mineral  but  also  organic  phosphor- 
ic acid  is  extracted  from  the  soil,  and  that  probably  a  substantial  propor- 
tion of  this  mineral  phosphoric  acid  in  the  hydrochloric  solution  is  not  of 
mineral  but  of  organic  origin,  and  that  it  becomes  mineral  in  the  process 
of  evaporation  of  this  solution,  then  the  importance,  not  merely  theoreti- 
cal but  also  practical,  of  investigations  of  this  kind  will  become  clearl}'  evid- 
ent. Bearing  this  in  mind,  and  also  the  fact  that  the  best  results  on  "tcher- 
noziom "  are  obtained  by  means  of  phosphate  manure  in  spite  of  the 
richness  of  that  soil  in  phosphoric  acid,  the  writer  suggests  the  possibil- 
ity of  overcoming  the  condition  of  inertia  of  the  large  stores  of  phosphoric 
acid  contained  in  the  soil  by  a  knowledge  of  the  djaiamics  to  which  its  pre- 
sence therein  is  subject. 

Finall)',  it  may  be  presumed  that  the  organic  combinations  of  phos- 
phorus differ  according  to  the  soils,  and  it  is  highlj'  desirable  that  investi- 
gators should  in  a  greater  degree  devote  their  attention  to  this  point. 

960  -  Method  of  Sterilisation  and  Chloroforming  of  the  Soil  in  the  Study  of  the  Proper- 
ties   of    "Tchernoziom".    —    Skalskij    S.    in      H),>icHO-pilcchaii      fe.lhciiO-.ro.iUKc- 
nmcHHau     Fasema    {The    Agricultural     Gazette    of   Southern    Russia),     Year    XVIIl, 
N°s  I ;  2;  5;  7  and  9;  pp.  7-8;  6-7  ;  5-7  ;  9-10.  Kharkov,  January -February -March  1916. 
On  the  basis  of  his  experiments  carried  out  in  the  laboratory  of  bacte- 
riological chemistry  of  the  agricultural  experiment  Station  of  Ploty  (Russia) 
the  writer  proves  that  under  the  influence  of  fertilisation  and  chloroforming 
the  fertihty  of  the  tchernoziom  increases.     He  ascertains  the  degree  of  sucli 
increase,  and,  to  the  extent  permitted  by  the  results  obtained,  explains  the 
modifications  which  take  place  in  the  sterilised  and  chloroformed  tcherno- 
ziom and  which  produce  the  increase  in  its  fertilit}-.     The  experiments  were 
conducted  in  the  following  way  : 

vSmall  Wagxer  vessels  to  the  number  of  two  for  each  experiment  were 
filled  with  tchernoziom,  under  different  conditions  of  cultivation  :  i)  an 
April  fallow  (that  is,  fallow  ploughed  in  April)  ;  2)  a  soil  cleared  several 
years  since  ;  and  3)  a  3  year-old  lucerne  soil.  From  each  of  these  soils 
two  layers  were  taken,  namely  the  arable  (from  o  to  17.7  cm.  deep)  and  the 
layer  immediately  below  (from  17.7  to  35.5  cm.  depth).  With  the  samples 
of  soil  mentioned  6  set  of  vessels  were  filled.  The  vessels  of  the  first  se- 
ries, wliich  were  to  serve  as  controls,  were  filled  with  the  normal  soil,  that 
is  to  saj-  neither  sterilised  nor  chloroformed  ;  those  of  the  second  series,  by 
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which  it  was  proposed  to  determine  the  content  of  assimilable  phosphoric 
acid, were  filled  with  samples  manured  with  potassium  nitrate  and  magnesium 
sulphate  ;  and  those  of  the  third,  which  were  for  the  purpose  of  ascertaining 
the  content  of  assimilable  nitrogen,  contained  samples  manured  with  acid 
potassium  phosphate  (KHg  PO4)  and  sulphate  of  magnesia;  those  of  the  fourth 
received  a  complete  mineral  manuring,  that  is  to  say :  potassium  nitrate, 
acid  potassium  phosphate  and  magnesium  sulphate  ;  in  the  vessels  of  the 
fifth  series  the  sterilised  earth  was  put,  and  in  those  of  the  sixth  the  chlo- 
roformed earth. 

The  sterilisation  of  the  soil  was  carried  out  in  vessels  ])laced  in  an  auto- 
clave where  they  were  subject  to  sterilisation  by  steam  for  one  hour  at  a 
pressure  of  2.5  atmospheres. 

After  cooling,  the  specimens  sterilised  in  this  way  were  watered  with 
sterilised  water  to  the  optimum  point  of  humidity. 

The  chloroforming  was  carried  out  by  placing  the  corresponding  sam- 
ples in  bottles  with  ground  stoppers  and  adding  to  each  sample  50  cc.  of 
chloroform.  After  they  had  been  left  for  three  days  in  the  bottles  the  sam- 
ples were  taken  out,  and,  when  the  chloroform  had  completely  evaporated, 
were  placed  in  the  vessels.  The  vessels  having  been  prepared  in  this  way, 
oats  were  sown  in  them,  after  the  seeds  had  been  previously  treated  with 
an  0.2  %  solution  of  formalin  and  washed  with  distilled  water  ;  the  seeds 
were  then  germinated  in  an  incubator.  In  each  vessel  8  seeds  were  put ; 
after  germination  only  the  four  most  vigorous  plants  were  left. 

During  the  entire  period  of  growth,  the  plants  were  watered  with  rain 
water  to  the  optimum  of  humidity,  the  water  being  supplied  from  below 
by  means  of  a  special  tube  fitted  to  each  vessel.  The  results  of  the  experi- 
ments as  regards  the  fertility  of  the  tchernoziom  in  the  6  series  of  specimens 
studied  are  summarised  in  the  accompanying  table. 

This  table  contains  no  particulars  as  to  the  effects  of  the  steriHsation 
of  the  layer  immediately  below  the  arable  layer  (from  17.7  to  35.5  cm  in 
depth)  nor  of  the  cleared  land,  or  the  lucerne  soil,  because  on  the  sterilised 
samples  of  these  soils  the  plants  died  in  the  course  of  their  period  of  growth. 
The  writer  partly  discerns  the  causes  of  this  phenomenon  in  the  fact  that 
the  sterilised  soils,  during  the  first  few  days,  clearl3^  exhibit  a  low  capacity 
of  water  absorption,  which  proves  that  the  sterilisation  of  the  soil  by  means 
of  steam  produces  not  only  biological  but  also  physico-chemical  changes. 
In  order  to  obviate  this  drawback  it  is  advised  that  the  soil  should  be  wa- 
tered with  distilled  water  to  the  optimum  point  of  humidity  for  6  or  7  days  ; 
if  this  precaution  is  taken  the  young  plants  suffer  less.  Passing  on  now  to 
the  general  considerations  emerging  from  the  figures  in  the  table,  it  is  seen 
that  the  sterilisation  of  the  tchernoziom  brings  with  it  a  considerable  in- 
crease in  the  production  of  the  total  vegetable  mass,  and  that  the  effect  of 
sterilisation,  disregarding  slight  fluctuations  one  way  or  the  other,  is  the 
same  as  that  produced  by  complete  mineral  manuring. 

As  regards  the  chloroforming,  it  also  brought  about  an  increase  in  the 
total  vegetable  mass  produced  ;  its  effect  nevertheless  was  less  considerable 
as  compared  with  sterilisation  and  complete  mineral   manuring.     What 
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Fertility  of  Tchernoziom  non-manured,  manured,  sterilised  and  chloroformed. 


Manures  applied 

and  mode   of  treatment 

Ml"  the  samples 

of 

tchernoziom 


Average  weight  in  gr. 

;)f  the  total  vcsetable  mass 

(seed   and  straw) 


Ratio  between  the  vegetable  masses, 
that  of  the  conliol  series 
being  taken  as  the  unit 
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3  years 
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17.7  cm) 


i.Unmanured 

2.  Nitrogenous  manuring 

3.  Phosphate  » 
.( .  Complete  mineral  » 

5.  Sterilisation 

6.  CUoroforming    .... 


12.27 

6.48 

7-59 

12.21 

13-14 

5-51 

7.07 

— 

18.45 

16.41 

10.09 

— 

33.64 

33-60 
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28.45 

36.21 

31-55 

30.69 
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21.08 

22.39 

— 

— 

1. 00 
1.06 
1-49 
2-74 
2.95 
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0.85 

2.53 
5.18 
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3.45 
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0.93 
1.32 
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4.04 
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are  the  causes  of  this  increase  in  fertility  ?  In  order  to  reply  to  this  question 
the  writer  carried  out  researches  on  the  bacterial  flora  of  the  soils  under 
study  and  determined  the  chemical  composition  of  the  sterilised  samples, 
paying  special  account  to  two  elements :  phosphorus  and  nitrogen.  Two 
cultures  were  made,  one  on  agar,  the  other  on  gelatine ;  for  each,  peptonised 
beef  bouillon,  diluted  to  o.ooi  in  the  one  case  and  in  the  other  to  o.oooi, 
was  utilised  as  the  nutrient  liquid.  The  calculation  of  the  number  of  bac- 
teria was  made  in  Petri  dishes  in  reference  to  one  gram  of  absolutely  dry 
soil.  These  experiments  were  only  made  with  April  fallow  tchernoziom 
The  results  of  these  calculations,  compiled  in  several  tables,  prove  that 
the  bacterial  flora  of  chloroformed  and  sterilised  tchernoziom  is  incompar- 
ably more  numerous  than  the  normal ;  that  it  is  more  numerous  in  the  ar- 
able soil  than  in  the  layer  below,  and  that  in  the  case  of  sterilisation,  it  is 
more  numerous  on  agar  than  on  gelatine.  For  instance,  for  the  normal 
samples  of  the  arable  layer  in  the  culture  on  agar,  with  a  dilution  to  o.ooi, 
the  number  of  bacteria  before  the  experiments  was  160  000  per  one  gram  of 
absolutely  dr}^  soil  ;  a'ter  the  experiments,  167  000,  or  an  insignificant  in- 
crease. In  the  soil  chloroformed  after  the  experiments  the  number  of  bac- 
teria was  3  152  000  and  in  that  sterilised  it  was  2  138  000.  Considering 
the  case  of  the  chloroforming  of  the  tchernoziom,  and  laying  stress  on  the 
fact  that  it  creates  conditions  in  the  soil  which  lead  to  a  more  energetic 
multiplication  of  the  bacteria,  the  writer  believes  that  this  action  of  the 
chloroform  must  be  the  princi})al  cause  which,  in  chloroformed  soils,  leads  to 
the  increased  production  of  vegetable  mass,  because  with  the  more  intense 
development  of  the  bacterial  flora  those  processes  which  enrich  the  soil  in 
fertilising  elements,  especially  nitrogen  and  phosphorus,  also  intervene 
with  greater  intensity.  The  enrichment  of  the  soil  in  this  latter  element  phos- 
phorus, takes  place,  according  to  the  writer,  at  the  expense  of  its  organic 
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forms  which  are  decomposed  under  the  action  of  a  highh'  numerous  bacte- 
rial flora  and  give  rise  to  the  transformation  of  phosphorus  from  the  non- 
assimilable state  into  the  assimilable  state.  On  the  other  hand,  the  insoluble 
mineral  phosphates  pass  into  the  soluble  state,  as  was  proved  by  Stoklasa, 
under  the  action  of  the  carbonic,  formic,  butyric  and  acetic  acids  produced 
by  the  organic  substances  formed  by  the  multiplication  of  the  bacteria. 
With  regard  to  the  nitrogen,  the  increase  in  this  element  must  be  attribut- 
ed to  the  fixation  of  atmospheric  nitrogen  by  the  bacteria,  and  to  the  organic 
substances  of  the  soil. 

Passing  on  to  sterilisation,  it*  is  useful  to  note  that  the  bacteria  flora 
of  sterilised  tchernoziom  exhibits  one  peculiar  feature,  namel}-,  it  develops 
much  less  readih-  on  gelatine  than  on  agar  ;  according  to  the  analysis  made 
by  the  writer,  it  is  constituted  by  the  microbes  of  the  air.  and  therefore  it 
cannot  ipiay  an  important  part  in  the  increase  of  the  fertihtj^  of  the  soil. 
In  order  to  study  the  cause  of  this  increase  the  writer  examined 
the  quantity  of  phosphoric  acid  soluble  in  2  %  acetic  acid  contained 
in  the  sterilised  and  the  non-sterilised  soils,  and  he  found  that  the 
sterilisation  results  in  a  substantial  increase  of  soluble  phosphoric 
acid  ;  in  the  arable  strata  the  increase  varies  between  87.87  and  120.67%  and 
and  in  the  strata  tying  beneath  the  arable  layer,  from  47.05  to  76.54%. 
Among  the  sources  contributing  to  the  increase  of  phosphoric  acid,  the  writ- 
er allots  the  first  place  to  the  nucleins,  which  contain  5.7  %  of  phosphorus 
and  which,  at  the  temperature  of  150"  C,  decompose  with  liberation  of 
phosphoric  acid.  The  question  of  the  nitrogen  is  not  so  clear  as  that  of  the 
phosphorus,  because  an  equal  quantity  of  it  was  observed  both  in  the  steri- 
lised and  in  the  unsteriUsed  soils.  It  not  being  possible,  however,  to  attri- 
bute an  increase  of  fertility  in  the  sterilised  soils  exclusively  to  the 
increase  in  soluble  phosphoric  acid,  and  taking  into  account  at  the 
same  time  the  fact  that  by  the  sterilisation  all  the  microbes  were  killed, 
and  therefore  it  is  not  possible  to  assume  the  existence  in  the  soil  of 
the  microbiological  processes  which  result  in  the  accumulation  of  as.simi- 
lable  nitrogen,  the  Author  as.sumes  here  the  influence  of  the  decomposition 
of  organic  substances  through  the  action  of  sterilisation. 

The  increase  in  the  quantity  of  assimilable  nitrogen  in  the  sterilised 
soils  was  borne  out  by  the  fact  that  the  plants,  during  the  entire  period  of 
growth,  were  of  a  beautiful  green  colour  even  more  intense  than  that  of 
the  sample  which  received  complete  mineral  manuring. 

The  concrete  outcome  of  the  experiments  is  the  following  : 

i)  Researches  into  growth  carried  out  on  chloroformed  samples  of 
tchernoziom  and  supplemented  by  bacteriological  and  chemical  investiga- 
tions prove  that  the  accumulation  of  the  fertilising  substances  in  the  tcher- 
noziom, which  depends  on  the  degree  of  vital  intensity  of  the  soil  bacteria, 
does  not,  even  under  the  best  conditions  of  soil  cultivation,  supervene  with 
the  same  intensity'  with  which  it  might  take  place  imder  other  more  fa- 
vourable conditions. 

2)  Researches  into  growth,  carried  out  in  sterilised  samples  of  the 
tchernoziom  supplejnented  by  bacteriological  and  chemical    imestigations, 
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render  it  clearly  evident  that  tchernozioni  is  sufficiently  rich  in  crude  ele- 
ments, both  in  the  form  of  vegetable  and  animal  residues  and  in  other  forms 
with  which,  under  conditions  favourable  to  the  process  of  disintegration  and 
synthesis  brought  about  by  bacteria,  a  remarkable  storage  of  the  fertilis- 
able  substances  assimilable  b}'  plants  may  be  created. 

961  -  Study  of  the  Nitrification  of  Different  Leathers  available  for  Agricultural  Use,  and 

Sulphurated  Rape  Cakes.  —  Guillin  (Director  of  the  I^aboratory  of  the  Society  of 
Agriculturists  of  France),  in  Comptes  Rendus  de  V  Acadcmie  d'  A  sericulture  de  France,  Vol.  II ^ 
Year  1916,  No.  27,  pp.  760-769.  Paris,  1916. 

Crude  tanned  leather  has  long  been  regarded  as  a  product  which  only 
decomposes  slowly  in  the  soil.  During  the  last  few  j-ears  another  kind  of 
leather,  chrome  leather,  has  appeared  on  the  manure  market.  This  leather, 
owing  to  its  almost  white  colour  (pale  green),  is  rarely  sold  under  the  name 
of  leather,  but  is  marketed  in  the  form  of  shaviiigs.  This  chrome  leather, 
of  non -putrescent  substance,  may  a  p/i.  t'i  be  regarded  as  not  subject  to 
rapid  decomposition.  Experiments  were  undertaken  with  the  object  of 
ascertaining  whether  this  view  was  correct. 

The  attempt  has  been  made  to  render  the  leathers  more  easily  decom- 
posable in  the  soil  b}' various  processes.  The  most  usual  of  these  processes 
is  roasting  ;  roasted  leathers  are  in  almost  all  cases  rendered  slightly  acid 
by  the  addition  of  a  small  quantity  of  sti'lphuric  acid,  but  this  quantity  is 
altogether  insufficient  to  render  their  decomposition  in  the  soil  easier.  Be- 
sides this,  some  mantif actitrers  have  sought  to  transform  leather  completely 
by  dissoK-ing  it  in  sulphuric  acid,  afterwards  saturating  the  excess  of 
acid  so  as  to  obtain  a  manure  in  powder  form  put  on  the  market  under 
different  names :  azotine,  nitrogene,  etc.  Two  of  these  dissolved  leathers 
were  studied  by  the  writer  :  for  one,  sulphuric  acid  was  used  in  such  a 
qtiantity  as  to  convert  the  leather  waste  into  a  pasty  mass.  For  the  other, 
the  quantity  of  acid  used  was  greater  and  the  mass  was  liquefied.  The  study 
related,  in  brief,  to  the  comparative  nitrification  of  tanned  leather,  chrome 
leather,  roasted  leather  and  leather  dissolved  in  sulphuric  acid  in  a  paste 
and  in  liquid  form,  as  well  as  the  nitrification  of  sulphurated  rape  cake. 
Dried  blood  was  taken  as  a   standard  of  comparison. 

Composition  of  the  Manures  stiidied.  —  The  composition  of  the  manures 
studied  is  shown  by  the  following  table  : 


Dried  blood 

Tanned  leather 

Chrome  leather  .... 
Roasted  leather  .... 
Dissolved  leather  (paste) 
Dissolved  leather  (liquid) 
Sulphurated  rape  cakt  . 


Total 
nitrogen 

Soluble 
organic 
nitrogen 

Animoniacal 
nittogcn 

11.72  % 

0-^3  % 

0.26  % 

S.i.-) 

0.25 

nil 

8.87 

O.II 

nil 

6. 77 

0.17 

nil 

6.63 

2.33 

0.25 

7.36 

2.81 

1. 18 

5.62 

0.61 

nil 

Mode  of  Procedure.  —  The  nitrification  experiments  were  carried  out 
with  clayey-lime  soil  of  the  basin  of  Paris  (Gournay,  Seine-et-Oise);   this 
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earth,  which  CDiitained  0.115  gr.  of  nitric  acid  per  kg.,  was  rendered  thorough- 
ly homogeneous,  then  brought  up  to  a  moisture  percentage  of  about 
20  %,  after  which  lots  of  one  kilogram  were  taken  from  it.  The  different 
manures  ha\nng  been  reduced  to  an  exceedingly^  fine  powder,  a  weight  of 
each  of  them  corresponding  to  i  gr.  of  nitrogen  was  weighed  off ;  each  of 
these  weighed  quantities  was  thoroughly  mixed  with  i  kg.  of  earth. 
For  each  manure,  three  different  preparations  were  made,  in  order  to  be 
able  to  ascertain  the  quantity  of  nitric  acid  formed,  after  different  periods 
of  experimentation.  The  nitric  acid  contained  in  the  mixture  of  soil  and 
manure  was  also  determined  after  1,2  and  5  months'  contact.  By  way  of 
control  the  same  was  done  with  3  lots  of  one  kg.  of  earth  to  which  no  ma- 
nure had  been  added,  and  the  following  results  were  reached  : 

Nitric,  acid  contained  in  one  kilogram  of  earth. 

After  I  month  Two  months  Five  months 

Soil  without  manure 0.145  gr-  0.160  gr.  0.326  gr. 

Dried  blood 1.080  1.350  2.433 

Tanned  leather 0.166  o.igo  0.404 

Chrome  leather 0.003  c.021  0.227 

Roasted  leather 0.220  0.263  0.523 

Dissolved  leather  (pasty) 0.742  0.952  1-547 

Dissolved  leather  (liquid) 0.990  1.200  2.015 

Sulphurated  rape  cake 0.888  1.287  2.291 

One  of  the  results  appeared  to  be  altogether  abnormal,  namely  that 
given  by  the  mixture  of  i  kg. of  earth  with  about  11  gr.  of  chrome  leather; 
not  only  was  there  no  nitrification,  but,  a  far  more  surprising  fact,  the  pre- 
existing nitrate  disappeared.  This  rapid  distruction  of  the  nitrates  was  so 
complete  as  to  surprise  the  writer,  who  wondered  whether  the  loss  of  the 
nitric  acid  during  the  course  of  its  determination,  was  owing  to  the  presence 
of  chrome  in  the  exhausting  liquid.  He  therefore  deemed  it  desirable  at  the 
same  time  to  carry  out  a  chemical  control  of  his  method  of  estimation  and 
also  an  agricultural  control. 

Chemical  Control.  —  In  order  to  ascertain  the  proportion  of  nitric  acid, 
the  procedure  adopted  was  as  follows  :  when  the  mixtures  of  earth  and  ma- 
nure had  been  undergoing  nitrification  for  the  required  time,  thej'  were 
placed  in  a  2-litre  flask,  500  cc.  of  water  added  and  the  flask  rotated  on  the 
SCHXOESING  car.  After  a  quarter  of  an  hour  the  earth  and  water  were 
completely  mixed,  and  the  nitrates  were  dissolved  in  the  surface  liquid  ;  the 
liquid  was  drawn  off  into  a  large  glass,  the  soil  was  allowed  to  settle  and  the 
surplus  liquid  filtered.  250  cc.  of  water  were  poured  into  the  earth,  which 
was  shaken  up  and  filtered  after  .settling.  This  washing  by  decant- 
ing was  once  more  repeated,  after  which  the  liquid  and  the  mud  were 
conve^-ed  into  the  filter,  and  the  latter  washed  after  completion  of  drain- 
ing off.  In  this  way  there  were  obtained  the  nitrates  contained  in  the 
soil  in  a  clear  but  very  but  dilute  solution,  which  it  is  necessary  to  con- 
centrate  in  order  to  determine   the    quantity  by  the  Schloesixg  method. 
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The  nitrate  must  have  been  lost  in  the  course  of  this    concentration   and 
determination. 

For  the  purpose  of  checking  this  loss,  if  any,  the  writer,  with  a  soil 
different  from  that  previously  used,  made  two  mixtures  with  one  kilogram 
of  earth  with  chrome  leather  under  the  conditions  described.  These  two 
mixtures  were  kept  for  fort}'  days  in  two  vessels  ;  at  the  same  time,  and 
under  the  same  external  conditions,  a  kilogram  of  earth  was  studied  b}''  way 
of  control.  After  40  days,  when  the  three  lots  were  exhausted  on  the  me- 
thod used  in  the  preceding  experiments,  the  two  liquids  resulting  from  the 
exhaustion  of  the  mixture  of  earth  and  chrome  leather  were  combined, 
mixed  and  divided  into  two  equal  volumes.  In  one,  after  concentration, 
the  percentage  was  measured  direct  ;  to  the  other  there  was  added  a  quantity 
of  nitrate  containing  0.150  gr.  of  nitric  acid,  it  was  then  condensed  and 
the  contents  measured.     The  results  arrived  at  were  as  follows  : 

Nitric  Acid  per  Kilogram  of  Earth. 

Existing  in  the  soil  at  the  start  of  the  experiment 0.093  g^- 

Contained  in  the  soil  forty  days  later o.iio 

Contained  in  the  mixture  of  soil  and  chrome  leather     ....  0.003 
Found  after  the  addition  of  0.150  of  nitric  acid  to  the  exhaust- 
ing liquid 0.15=1 

The  method  of  measuring  the  contents  of  nitric  acid  therefore -plays  no 
part  in  the  results  found. 

Agricultural  Control.  —  3  pots  of  equal  size  were  used,  each  capable 
of  containing  about  15  kg.  of  earth;  into  one,  earth  was  put  without  manure, 
into  the  second,  earth  mixed  with  chrome  leather,  and  into  the  third  earth 
mixed  with  dissolved  leather.  In  each  pot  25  grains  of  wheat  were  sown 
on  the  i6th  April.  These  germinated  normally  on  the  21st  April.  In  the 
early  days  of  May  the  young  wheat  stalks  differed  clearly ;  the  plants  grow- 
ing in  the  pot  containing  earth  mixed  with  chrome  leather  were  of  very  poor 
vitality,  the  leaves  being  j-ellowish  in  colour,  while  the  plants  in  the  other 
pots  were  strong,  and  the  leaves  were  a  fine  dark  green,  particularly  in  the 
pot  containing  earth  mixed  with  dissolved  leather.  The  plants  were  weighed 
on  the  1st  July.  Taking  the  weight  of  the  crop  in  the  vessel  to  which  no 
leather  was  added  as  100,  the  weight  of  the  three  crops  will  be  represented 
by  the  following  figures  : 

Earth  without  manure 100 

Earth  ^\^th  chrome  leather 30 

Earth  with  dissolved  leather 113 

Interpretation  of  the  Results  and  Conclusions.  —  Chrome  leather  is  inju- 
rious to  vegetation,  and  should  therefore  not  be  be  regarded  as  a  manure. 
The  chromium  sesquioxide  contained  in  this  leather  becomes  hyperoxidised 
in  the  soil,  destroying  the  nitrates,  and  after  five  months'  contact  the  decom- 
position of  the  leather  is  so  small  that  the  earth  with  which  it  has  been  in- 
corporated contains  less  nitrate  than  earth  to  which  no  manure  has  been 
added. 
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Fanners  should  not  use  tanned  leather,  which  is  of  no  fertilising  value, 
nor  roasted  leather,  the  farm  value  of  which  is  nmch  below  the  commercial 
value.  These  manures,  even  under  the  conditions  of  the  experiment,  which 
were  exceedingly  favourable  to  nitrification,  only  gave  the  following  quan- 
ties  of  nitric  acid  per  gr.  of  nitrogen  contained  : 


Ground  tanned  leather  . 
Ground  roasted  leather 


u  one  month 

Two  months 

Five  months 

0.021    gr. 

0.030  gr. 

0.078  gr. 

0.075 

0.105 

0.197 

-  On  the  other  hand,  leathers  dissolved  in  sulphuric  acid  showed  a  con- 
siderable nitrification,  and  they  may  be  used  to  advantage  by  farmers ; 
bitt  even  here,  in  order  to  obtain  the  maximum  effect  with  these  products, 
the  treatment  with  sulphuric  acid  must  be  very  active,  and  must  not  leave 
behind  any  non-disintegrated  fragments  of  leather. 

962  -  Catalytic  Manures :  Manganese  as  a  Catalyser  of  the  Biochemical  Reactions 
by  means  of  which  Plants  Assimilate  Atmospheric  Nitrogen  through  Bacterial 

Agency.  —  De  Gregokio  Rocasolano  Antonio,  in  Kcvista  dc  la  Real  Acadcmia  dc  CicnciAs 
cxaclas,  fisicas  y  mituralcs  dc  Madrid,  Vol.  XIV,  No.  10,  pp.  681-693,  3  diagrams.  Madrid, 
April  iyi6. 

Experiments  carried  out  starting  from  the  hypothesis  that  any  cause 
capable  of  exciting  the  biochemical  activit}^  of  the  nitrogen-fixing  organisms 
contained  in, the  soil  will  have  the  effect  of  increasing  the  quantit}^  of  atmo- 
spheric nitrogen  fixed  in  the  soil  or  in  the  plant,  and  consequently  of  increas- 
ing the  crop.  There  were  used  for  these  experiments  pure  cultures  of  Ba- 
cillus radicicola  isolated  from  the  root  nodules  of  red  clover  cultures  of 
Clostridium  Pasteiirianum  and  Azotohader  chroococcnm  isolated  from  a  cul- 
tivated soil. 

Quantities  of  100  cc.  of  culture  bouillon  (to  which  mannite  had  been 
added  and  which  contained  a  known  percentage  of  nitrogen)  were  placed 
in  KrI/Enmeyer  flasks,  and  inoculated  with  pure  cultures  of  .B.  radicicola.  One 
flask  was  used  as  control.  To  the  7  others  increasing  amounts  of  a  graded 
solution  of  manganese  chloride  were  added.  The  flasks  were  incubated 
for  25  days  at  a  temperatitre  of  22-23°  C.  and  afterwards  sterilised.  Finally 
the  total  quantity  of  nitrogen  in  the  contents  was  determined  b}'  the  KjEL- 
DAHL  method.  The  experiment  was  repeated  in  several  series.  The  re- 
sults show  that  B.  radicicola  fixes  atmospheric  nitrogen  even  in  the  absence 
of  manganese,  but  the  manganese  modifies  the  rapidity  of  reaction,  that  is 
to  say  it  is  a  catalyser  of  the  biochemical  reaction  ;  it  accelerates  the  lattei 
in  increasing  proportions  up  to  the  optimum  quantity  which  is  0.006  gr.  oJ 
manganese  ion  per  100  cc.  of  bouillon.  With  this  amount  the  quantity  of 
nitrogen  fixed  was  about  three  times  that  of  the  control.  With  doses  of 
manganese  in  excess  of  the  oiDtimum,  the  acceleration  falls  oft'  suddenly, 
then  (at  0.020  gr.  %)  the  action  changes  into  one  of  retardation.  The 
experiments  with  Clostridium  Pasteurianum  were  conducted  in  the  same 
way  as  those  described  above.  The  manganese  is  of  great,  importance  to 
this  micro-organism,  as  it  was  fottnd  that  in  the  absence  of  this  element  it 
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does  not  fix  atmospheric  nitrogen.  In  its  presence  it  fixes  nitrogen  in 
appreciable  quantities.  The  optimum  degree  of  concentration  of  the 
catalyser  is  the  same  as  for  B.  radicicola  (0.0041  gr.  of  nitrogen  per  100 
cc.  of  culture  bouillon  were  fixed  with  this  amount) ;  in  concentrations 
higher  than  the  optimum,  the  acceleration  is  diminished  and  finally 
becomes  negative. 

The  experiments  with  A~o!obacler  chroococciim  yielded  results  similar 
to  the  preceding  ones.  This  bacterium  likewise  only  fixes  atmosplieric 
nitrogen  in  the  presence  of  manganese  ;  the  optinumi  concentration  of 
tlie  manganese  ion  is  about  the  same. 

The  practical  conclusion  is  that  fertilisers  containing  manganese  in- 
crease the  crop,  if  applied  in  quantities  furnishing  up  to  0.006  gr.  of  man- 
ganese ion  per  100  gr.  of  soil.  They  reduce  it  if  administered  in  quantities 
in  excess  of  this.  The  majority'  of  soil  contain  quantities  of  manganese  in 
excess  of  the  above  optinuim,  but  the  bulk  of  this  manganese  is  in  insoluble 
form.  In  order  to  calculate  the  quantity  of  manganese  salt  to  be  put 
down  as  manure,  therefore,  it  is  first  necessary  to  ascertain  the  quantity 
of  soluble  manganese  contained  in  the  soil  and  add  only  the  difference. 

963  -  Successful  Treatment  with  Insecticides  of  Plants  in  Flower.  —  Shreiber  a.  f.,  in 

Tpifd hi  Bx)po  no  npuKJaOHoii  BowaHiuc^o  {BitUdin  of  Applied   Botany),    IXth   Year, 

No.  4  (8g),  pp.  174-175.  Petrograd,  April  1916. 

After  referring  to  the  experiments  by  Prof.  S.  Glasenap,  on  the  success- 
ful treatment  wdtli  tobacco  juice  of  apple  trees  in  flower  (i),  the  writer  gives 
the  results  of  his  own  experiments  at  Irkutsk  (vSiberia)  on  an  experimental 
field  for  the  cultivation  of  medicinal  plants. 

The  experiments  were  carried  out  on  Calendula  officinalis  ly.  which  is 
ver\'  liable  to  the  attack  of  the  larvae  of  Mamesira  hrassicae,  these  latter 
devouring  the  leaves.  One  part  of  the  plants  in  the  field  was  sprayed  with 
dilute  extract  of  aloes  and  the  other  part  with  a  solution  of  extract  of  Vera- 
truni  album.  Two  successive  sprayings  were  made  which  killed  oft"  all  the 
larvae.  This  treatment  did  not  reduce  the  crop  of  seeds,  and  the  plants 
watered  in  this  way  when  in  flower  all  ^-ielded  ripe  seeds. 

964  -  Osmotic  Pressure  of  Soil  Moisture  and  Classiness  of  the  Grain  of  "  Bielotourka" 

Wheat.  (From  the  Works  of  the  I.aboratory  and  Growing  Shed  of  the  Scientific  Agricul- 
tural Station  of  Bezentchouk,  Province  of  Samara,  Russia).  —  ToulaikovN.,  in  }K//p- 
najo  Onbimnou  AjponoJllu  (Review  of  Experimental  Agriculture),  Vol.  XVII,  Book  I, 
pp.  79-91.  Petrograd,  191 6. 

Great  fluctuations  in  the  price  of  hard  wheat,  which  took  place  on  one 
and  the  same  day  at  the  Exchange  of  Samara,  attracted  the  attention  of 
the  vStation,  which,  from  1913  onwards,  organised  a  series  of  experiments  on 
the  glassiness  of  the  grain  of  the  "  Bielotourka  "  hard  wheat,  thus  continu- 
ing work  on  the  relations  between  the  osmotic  pressure  of  the  soil  moisture 
and  the  growth  of  the  wheat  in  question  (2). 
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(i)  See  Bulletin  dc  Botaniqiie  appliqiiee,  Vol.  VI,  No.  4,  pp.  243-247  ;  Petrograd,  1915. 

(Ed.) 
(2)  See  B.  1914,  No.  980.  (Ed.) 
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In  1913  it  was  noticed  for  the  first  time  in  the  laboratory  that  in  "  Bie- 
lotourka  "  wheat  cropped  from  the  same  pot  some  grains  were  found  with 
glassy  fracture  and  others  with  floury  fracture,  and  that  the  number  of  floury 
grains  was  greater  in  the  pots  with  greatest  soil  humidity. 

In  1914  and  1915  experiments  were  carried  out  in  order  to  study  the 
distribution  of  the  floury  grains  in  the  ear,  as  it  was  at  first  assumed  that 
the  presence  of  these  grains  in  the  wheat  ear  of  "  Bielotourka  "  was  a  de- 
fect which  must  have  occurred  in  the  grains  of  the  upper  part  of  the  ear,  the 
said  grains  being  incompletely  ripe  or  developing  under  abnormal  condi- 
tions. The  result  of  the  experiments  carried  out  with  great  care  was  how- 
ever negative,  that  is  to  sa3^  it  was  not  possible  to  detect  any  relation  be- 
tween the  location  of  the  grain  on  the  ear  and  the  character  of  its  fracture. 

In  1915  experiments  with  pure  lines  of  "  Bielotourka  "  were  made,  the 
humidity  of  the  soil  in  the  pots  being  maintained  at  50, 60,  70,  80  and  90  %  of 
complete  saturation,  or  approximately  at  20,  24,  28,  32  and  36  %  of  its 
weight  when  completely  dry.  The  experiments  demonstrated  that  while 
with  20  %  of  moisture  in  the  soil  all  grains  have  a  glassy  fracture,  with  an 
increase  above  this  percentage  the  grains  with  more  or  less  clear  floury 
fracture  appear,  and  in  the  pot  with  35  %  of  moisture  in  the  soil  the  grains 
with  glassy  fracture  form  only  10.8  %  of  the  total  crop.  Thus  the  glassi- 
ness  or  floury  fracture  of  the  grain  of  "Bielotourka  "  wheat,  even  within 
the  limits  of  a  pure  line,  does  not  represent  a  constant  character,  but  the 
fracture  ma}^  be  modified  under  the  influence  of  external  factors  intervening 
in  the  course  of  growth,  and,  in  the  particular  case  under  study,  under  the 
influence  of  the  degree  of  moisture  of  the  soil. 

In  order  to  investigate  the  influence  of  osmotic  pressure  on  the  charac- 
ter of  the  "  Bielotourka  "  grain,  experiments  were  made  in  the  greenhouses ; 
effect  of  changes  in  the  osmotic  pressure  were  studied  by  adding  to  the  soil 
the  necessary  quantity  of  the  following  salts :  chloride,  sulphate  and  nitrate 
of  sodium,  ammonium  sulphate,  ammonium  nitrate.  The  appended  table 
brings  out  clearly  the  relation  between  the  osmotic  pressure  (determined 
in  this  particular  case  by  the  addition  of  sulphate  of  soda),  and  the  nature 
of  the  grain  of  "  Bielotourka  ". 

Evidently  therefore  the  quantity  of  grains  with  glassy  fracture  in- 
creases with  the  rise  of  the  osmotic  pressure  in  the  soil  moisture,  and  at  the 
pressure  of  7  atmospheres  all  grains  had  become  glass}'. 

It  follows  from  a  comparison  of  the  data  relating  to  the  other  salts 
experimented  on,  that  their  action  is  not  equal ;  nevertheless,  by  gradually 
increasing  the  osmotic  pressure  of  the  soil  solution  a  greater  quantity  of 
glassy  grains  is  obtained,  and  at  a  given  pressure  for  each  salt,  all  the  grains 
become  glas.sy.  Thus  by  modifying  the  pressure  of  the  salt  salution  it  is 
possible  to  obtain  glassy  or  floury  grains  at  will  with  "  Bielotourka  "  wheat. 
The  following  fact  was  also  clearly  brought  out :  sodium  salts  exert  a  differ- 
ent action  of  the  formation  of  the  glassy  grain,  according  to  their  acid  radi- 
cles. Sulphate  of  sodium  exerts  the  feeblest  action  ;  chlorine  acts  more  and 
nitrate  of  soda  still  more  strongly  ;  with  the  addition  of  this  last  salt  in  a 
sufiicient  quantity  to  raise  the  osmotic  pressure  to  2  atmospheres,  almost 
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Osmotic  Pressure  of  the  Soil  Solution  and  Character  of  the  Grain 
of  "  Bielotonrka  "  Wheat. 


I 


Osmotic    pressure 

Percentage  of  total  crop  exhibiting  a: 

iu  atmospheres 

floury  fracture 

glassy-floury  fracture               glassy  fracture 

0.5 

27.8 

70.0 

2.2 

I.O 

8.3 

88.5 

3-2 

1-5 

3-6 

83.0 

13.4 

2.0 

3-3 

76.8 

19.9 

30 

2.2 

65.6 

32.2 

5-0 

1-7 

48.0 

50-3 

7.0 

nU 

nil 

100. 0 

the  whole  of  the  grain  becomes  glassj-,  while  with  sodium  chloride  and  so- 
dium sulphate  at  the  same  osmotic  pressure  only  20  %  of  glassy  grains  are 
produced. 

The  presence  of  nitrogen  in  the  basic  or  acid  radicle  of  a  salt  reacts 
on  the  quantity  of  glassy  grains  in  the  crop  :  for  all  ammoniacal  salts,  as 
likewise  for  sodium  nitrate,  even  at  low  osmotic  pressures  (1.5-2.0)  the  whole 
of  the  grain  is  glassy.  Thus,  between  glassiness  of  the  grain  and  the  pre- 
sence in  the  soil  of  a  quantity  of  nitrogen  in  excess  of  that  found  there,  nor- 
mally a  very  clear  connection  exists,  viz  :  the  increase  of  nitrogen  in  the 
nutrient  medium  entails  an  increase  in  the  quantity  of  grain  with  glassy 
fracture. 

With  a  view  to  better  studying  the  glassiness  of  the  grain,  the  Station 
in  1913  made  an  anal^^sis  of  this  grain  as  to  its  total  nitrogen  content ;  the 
"  Bielotourka  "  grain  was  taken  from  a  single  pot  in  which  the  humidity 
of  the  soil  had  been  maintained  at  24  %  of  its  total  weight  in  the  absolutely 
dry  state  ;  this  grain  was  divided  into  three  groups  according  to  the  charac- 
ter of  the  fracture. 

The  following  results  were  obtained  :  the  glassy  grain  represented  about 
20  %  of  the  total  quantity,  and  contained  2.02  %  of  nitrogen ;  the  glassy- 
flour}^  grain  formed  38.3  %  and  contained  1.80  %  of  nitrogen,  and  finally 
the  floury  grain  formed  41.7  %  and  contained  1,62  %  of  nitrogen  ;  it  fol- 
lows that  the  glassy  grain  contains  a  larger  quantity  of  nitrogen  than  the 
floury  grain.  Similar  investigations  were  made  into  the  soft  wheat  grain 
"  Poltavka  ",  produced  under  conditions  identical  with  those  of  "  Bielo- 
tourka "  the  glassy  grain  of  the  soft  wheat  contained  2.08  %  of  nitrogen 
and   the   floury    1.83  %. 

The  quantity  of  nitrogen  in  the  glassy  grain  increases  with  the  increase 
of  the  osmotic  pressure  of  the  soil  moisture  determined  both  by  nutrient 
and  non-nutrient  salts,  and  with  the  increase  in  the  percentage  of  glassy 
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grains.  Equal  percentages  of  nitrogen  content  correspond  to  equal  percent- 
ages of  glass}-  grains.  Thus,  according  to  the  exj)erinients  in  1915,  with 
sodium  sulphate,  sodium  nitrate  and  ammonium  nitrate,  for  the  first  two 
salts,  at  32-38  %  of  glassiness  of  the  grains,  the  content  of  nitrogen  is  nearly 
the  same,  fluctuating  about  the  figure  of  2  %  (2.40-1.969  %).  When  the 
glassiness  reached  100  %,  an  almost  uniform  percentage  of  nitrogen  is  ob- 
tained with  all  the  salts,  near  2.8  %  (2.711-2.907  %). 

The  fact  emphasised  by  the  Author  in  his  diagrams  should  be  noted, 
that  in  the  grain,  even  when  the  whole  of  it  has  become  vitreous,  the  con- 
tent of  nitrogen  continues  to  grow  with  the  increase  of  the  osmotic  pressure 
according  to  the  rule  formulated  herewith. 

It  is  therefore  concluded  that  the  glassiness  of  the  grain  is  not  the  factor 
on  which  the  total  content  of  nitrogen  of  the  wheat  grain  depends,  but  that 
this  latter  property,  as  likewise  the  glassiness,  depends,  under  certain  ex- 
ternal conditions  of  growth,  on  a  more  general  cause,  namely  the  osmotic 
pressure  of  the  soil  moisture  and  the  quantity  of  soluble  nitrogen  contained 
in  the  soil.  For  instance,  it  may  be  assumed  that  the  increase  in  the  osmotic 
pressure  causing  a  rise  in  the  nitrogen  contained  in  the  grain  of  "  Bielotourka  " 
wheat,  also  produces  an  increased  degree  of  glassiness  of  the  grain.  The 
influence  of  the  degree  of  moisture  of  the  soil  may  be  explained  by  the 
fact  that  a  greater  humidity  of  the  soil  means  a  weaker  concentration  of 
the  solutions  and  a  lower  osmotic  pressure  of  the  soil  solution. 

965  -  Senile  Changes  in  the  Leaves  of  Vitis  vulpina  L.,  and  certain  other  Plants. 

—  Yi-Eti-EDiCT  llh'RV.isM.,  in  Cornell  University,  AgriciiUural  Experiment  Station  of  the 
College  of  Agriculture,  Memorandum  No.  7,  pp.  275-370,  tables  59  -f  52-58  fig.  Ithaca, 
New  York,  June  1915. 

An  examination  of  the  observations  of  modifications  resulting  from  se- 
nility in  perennial  plants  indicates  that  in  this  direction  no  investigations 
have  been  carried  out  on  the  lines  of  those  undertaken  in  the  animal  king- 
dom. Observations  on  the  effects  of  age  in  plants  represent  occasional  re- 
cords rather  than  investigations.  The  reason  of  this  appears  to  be  the  ta- 
citly accepted  belief  that  since  new  leaves,  stalks  and  roots  are  constantly 
formed  from  persistent  embryonic  cells,  senility,  as  it  occurs  in  animals, 
must  not  be  considered  in  relation  to  plants,  and  that  this  term,  when  used 
of  plants,  merely  means  that  the  conditions  have  become  so  unfavoitrable 
that  parts  in  process  of  growth  are  killed.  This  view  was  encouraged  by 
the  very  advanced  age  attained  by  some  trees.  The  importance,  however, 
of  determining  whether  or  not  senile  modifications  occur  in  plants,  lies  not 
only  in  the  scientific  interest  of  this  determination  but  also  in  its  reaction  on 
the  vexed  question  relating  to  the  effects  of  the  continuous  vegetative  pro- 
pagation of  seed-producing  plants. 

For  his  investigations  the  writer  adopted  Vitis  vulpina  L,-,  a  plant  re- 
markable for  the  extreme  vigour  with  which  it  puts  forth  a  new  growth  every 
year,  in  order  to  reduce  to  the  lowest  possible  mininunii  the  likelihood  of 
imfavourable  conditions  other  than  old  age.  He  therefore  carefully  sought 
out,  in  the  vicinity  of  Ithaca,  New  York,  and  Cincinnati,  Ohio,  vines  of 
different  ages  growing  near  to  each  other  under  the  most  similar  possible  ex- 


AGRICUI.TURAI,  BOTANY,  CHEMISTRY  AND  PHYSIOI^OGY  OF  PI^ANTS    1 26 1 

ternal  conditions.  He  was  able  to  find  20  pairs  of  vines  answering  to  these 
conditions,  each  pair  consisting  of  a  young  and  old  vine.  From  each  vine 
he  took  10  healthy,  normal  leaves  which  had  reached  full  development,  and 
he  examined  the  venation  of  these  leaves.  In  this  examination  he  took  into 
account  the  following  principles  previously  established  either  by  other  ob- 
servers or  himself :  the  islets,  bounded  by  ribs,  are  of  a  constant  size  in  the 
different  parts  of  the  leaf  ;  they  are  of  the  same  size  in  leaves  of  different  size 
or  thickness  taken  from  one  and  the  same  plant ;  furthermore,  in  leaves  of 
one  and  the  same  vine  having  a  different  solar  exposure,  the  exposure  has 
no  influence  on  the  surface  of  the  islets. 

In  vines  of  different  ages,  however,  the  surface  of  the  islets  varies  great- 
ly, being  much  larger  in  the  youngest  vines  :  the  variation  ranges  from 
0.5154  sq.  mm.  in  a  3  year  old  vine  to  0.1376  sq.  mm.  in  a  70  year  old  vine. 
This  dift'erence  cannot  be  attributed  to  an5rthing  but  old  age,  the  effect  of 
which  is  to  give  rise  to  a  denser  growth  of  the  vein  system,  with  a  reduction 
of  the  islets  bounded  by  the  ribs.  From  this  a  method  is  deduced  for  de- 
termining the  age  of  Vitis  vidpina  by  mere  examination  of  the  venation  and 
the  following  table  is  given  for  that  purpose  : 


No  of  vciiilets  intersecting 
a  2  cm.  line 

Corresponding 
Age  of  the  Vine 

30  to  35 

5  years  or  less 

35  to  43 

5  to  15  j'ears 

45  to  50 

15  to  35  years 

50  to  75 

35  years  and  more 

He  verified  the  conclusions  to  which  he  had  been  led  from  examina- 
tion of  the  leaves  of  V.  vulpina  b}^  checking  with  other  plants  :  Vitis  bico- 
lor,  IvC  Conte,  Tecoma  radicans  L.,  Salix  nigra  March,  Castanea  dent  at  a  Bork, 
Qiiercus  alba  L.,  Tilia  americana  L.,  Ulimis  americana  h-,  Carya  alba  Koch, 
Carya  ovata  Koch,  Acer  saccharinitm  ly.,  Acer  saccharum  Marsh,  Quercus 
velutina  Lam.,  Platanus  occidentalis  L,.,  and  Fraxinns  americana  ly.  These 
plants  aU  allowed  of  the  same  observations  as  to  the  influence  of  age  with 
regard  to  the  venation. 

If  age  affects  the  meristematic  tissues  of  seed-producing  plants,  the 
cells  of  the  scions  used  for  propagating  certain  varieties  must  be  equally 
affected.  The  writer  having  considered  this  hypothesis  verified  it  by  his 
observations  :  plants  produced  by  grafting  are,  as  regards  the  leaves,  of 
the  age  of  the  plant  which  furnished  the  scion,  this  age  being  reckoned 
from  the  time  of  production  of  the  parent  plant  from  seed ;  grafting  and 
growth  on  the  host  do  not  renovate  the  youth  of  the  tissues  of  the  scion. 

These  conclusions  are  next  discussed,  and  the  causes  to  which  the  seni- 
lity of  leaves  is  to  be  attributed  are  sought  for.  The  insufficiency  of  convey- 
ance of  nutrient  Hquids  by  the  vessels  of  plants  which  have  grown  old  is 
dismissed.  The  possibility  of  the  production  of  toxins  is  an  attractive 
hypothesis,  but  there  is  no  direct  and  evident  proof  of  their  existence,  and 
this  hypothesis  must  be  abandoned,  because  senility  persists  in  cuttings 
separated  from  the  old  plant.     It  is  therefore  suggested  that  the  visible 
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variation  in  the  network  of  veins  on  the  leaves  is  a  progressive  modifica- 
tion in  the  cells  of  the  meristeni  and  the  leaf  inherent  in  the  nature  of  their 
protoplasm,  this  progressive  variation  being  called  senility  in  regard  to  ani- 
mal protoplasm  ;  the  increase  of  the  vascular  tissue  of  the  leaf  with  age 
furthermore  constitutes  a  degeneration  as  regards  physiological  activity. 
In  order  to  establish  this  latter  point  the  writer  compared  the  photo- 
synthetic  activity  of  leaves  belonging  to  old  or  young  trees  respectively. 
He  made  use  of  a  method  of  approximation  consisting  in  determining  the 
gain  of  weight  in  one  day  of  fragments  of  leaf  equally  exposed  to  sunlight. 
The  determinations,  carried  out  in  August,  gave  the  following  general 
results  as  regards  Vitis  vulpina  : 

Average  gain  for  leaves  of  5  to  8  year  old  vines 0-4  %  by  weight 

Average  gain  for  leaves  of  20  to  25  j^ear  old  vines 1.4  %     "         " 

He  likewise  determined  the  rate  of  elimination  of  carbonic  acid  in 
leaves  taken  from  Vitis  vulpina  at  different  ages,  and  obtained  the  total 
results  exhibited  by  the  following  table  : 

Average  age  of  the  young  vines  utilised 7-3  years 

Average  age  of  the  old  vines  utilised 25.4  years 

Number  of  determinations  made 92 

Average  duration  of  each  determination 23.86  hours 

Rate  of  elimination  of  carbonic  acid  for  the  young  vines  .  0.0349  %  per  hour 

Rate  of  elimination  of  carbonic  acid  for  the  old  vines     .  0.0297  %  per  hour 

He  next  started  to  determine  the  quantity  of  water  absorbed  by 
young  and  old  vine  leaves,  reduced  to  fine  powder,  in  order  to  have  indi- 
cations as  to  the  capacity  of  living  leaves  to  retain  water.  He  observed 
first  of  all  that  acidity  is  higher  in  the  powder  of  young  leaves  than  in  that 
of  old  leaves  (in  the  former  case  an  average  of  2.2  cc.  of  a  decinormal  solu- 
tion of  potash  is  required  to  neutraHse  0.2  g.  of  powder,  against  1.5  cc.  for 
old  leaves)  ;  in  order  to  get  rid  of  the  influence  of  this  acidity,  he  neutra- 
lised the  substances  subjected  to  experiment  and  obtained  the  following 
results  : 

(General  average  of  water  absorbed  by  the  leaves  of  Vdung  vines     ....  489.0",, 

(General  average  of  water  absorbed  by  the  leaves  of  old  vines 387.9  "0 

Finally,  he  looked  for  and  found  other  signs  of  senihty.  Thus  he  ob- 
served the  variations  in  the  number  of  stomata  in  Vitis  vulpina  of  dif- 
ferent ages. 

Nwiibcy  ()/  sivmala  in  1  sij.  mm.,  aveyagc  joy  vines  oj  : 

5  to  7  years   117 

8  to  10  years 120 

20  to  30  years   . 282 

He  next  proposed  to  determine  the  size  of  these  stomata,  and  reached 
the  following  results  : 
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Average  longitudinal  diameter  of  the  siomata. 

Vines  from     5  to     7  years 16.6  [X 

Vine  from  20  to  30  years 10.8  [X 

Similar  results  were  also  obtained  by  the  measurement  of  the  cells  of 
the  palisade  layer  in  the  leaves  (12.2  [i  in  the  5  year  old  vines  as  against 
10.3  fjt  in  those  of  20  year  old  vines)  and  by  determining  the  ratio  between 
the  cytoplasm  and  the  nucleus  (this  ratio  being  388  to  i  in  the  vines  aged 
from  5  to  7  years,  as  against  478  to  i  in  those  of  20  to  30  years)  ;  neverthe- 
less this  latter  determination  does  not  present  all  the  necessary  conditions 
of   accuracy. 

The  writer  next  draws  conclusions  from  these  observations,  and  in 
particular  envisages  their  application  to  the  question  of  the  degeneration 
of  plants  reproduced  by  scions  or  slips  ;  he  lays  stress  on  the  interest  at- 
taching to  investigations  on  this  important  question.  Finally  he  examines 
and  generalises  the  theories  of  senilit}',  in  order  to  extend  them  both  to 
the  animal  and  vegetable  kingdom.  He  rejects  the  theories  relating  to  the 
localisation  of  senile  modifications,  including  the  theory  of  Metchnikoff 
on  the  part  played  b}^  toxins  secreted  in  the  main  intestine  of  animals  and 
in  the  flower  of  plants.  He  likewise  does  not  admit  that  old  age  is  due  to 
the  accumulation  of  katabolic  products,  or  to  the  decreasing  ehmination 
from  the  body  of  the  products  of  secretion  of  cells  placed  far  away  from  the 
surface.  To  him,  old  age  results  from  a  physical  or  chemical  degeneration 
involving  the  protoplasm  itself,  producing  among  other  changes  a  diminu- 
tion of  permeability,  and  he  concludes  that  the  evidence  appears  very 
strong,  both  from  the  point  of  view  of  senility  and  that  of  regeneration, 
that  the  duration  of  life  is  directly  bound  up  with  the  degree  of  permeability 
found  in  that  part  of  the  living  cell  which  is  in  contact  with  the  surrounding 
universe,  and  that  in  proportion  as  the  activities  of  life  continue,  the 
cell  is  entombed  by  an  inexorable  diminution  in  the  permeability  of  its  pro- 
toplasm. The  fundamental  cause  of  this  diminution  may  very  well  be  the 
colloidal  nature  of  protoplasm.  The  relatively  simple  relations  existing 
in  non-living  complex  colloidal  bodies  tend  to  be  modified  under  the  action 
of  external  forces,  or  even  by  the  mere  action  of  time  ;  it  seems  inevitable 
that  the  extremely  complex  colloidal  states  which  form  protoplasm  should 
be  modified  progressively  by  the  activities  of  life  and  by  the  intervention 
of  external  forces.  What  should  give  rise  to  astonishnient  is  not  the  senile 
modifications  of  the  protoplasm,  but  their  tardiness  in  appearing. 

Regeneration  is  the  process  by  which  the  original  arrangement  of  the 
colloidal  elements  constituting  the  protoplasmic  colloids  is  restored. 

Sexual  reproduction  is  one  of  the  methods  by  which  this  regeneration 
is  accomplished,  while  it  is  ensured  by  more  primitive  methods  in  asexual 
plants. 

It  is  for  the  future  to  solve  the  question  whether  the  progress  of  seni- 
lity in  sexed  plants  and  animals  can  be  arrested  or  even  retarded  b}^  means 
of  regeneration  such  as  are  utilised  in  asexual  forms,  and  which  are  thus 
to  a  certain  extent  applicable  to  the  whole  of  the  somatic  cells.     The  know- 
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ledge  which  we  at  present  possess  as  to  the  cause  of  senile  degeneration  does 
not  allow  of  a  rash  negation  of  the  possibilitj'  of  somatic  regeneration. 
In  a  bibliographical  appendix  the  writer  gives  a  list  of  57  works. 

966  -  Experiments  in  Siberia,  on  Different  Varieties  of  Oats.  —  (Cuninmiiicatci  by  the 

ICstablishincnt  for  Seed  rrochiction  of  Smoline  I^.  I),  and  vSkalosouliov  X.  1,.,  situated  near 
Kurgan,  Ciovernnient  of  Tobolsk,  Siberia).  —  Skai.osouisov  X.  J^.,  in  (■e.nbcKoc  Xo-lffii- 
(')UM  U:  ,'[i7,cna()dcinm  {Ai^riculturc  and  Sylvicidlurc),  Year  I^XXVl,  Vol.  CC]/, 
pp.  562-571.  I'etrograd,  April  lyifi. 

The  experiments  begun  in  Ifji3,  cliiefly  with  the  object  of  elaborating 
and  establishing  the  methods  and  technique  of  selection,  were  resumed  in 
1914,  the  original  selected  seeds  being  made  use  of  wherever  po.ssible.  The 
following  varieties  were  experimented  on:  i)  "  Rj^khhk  "  oats  of  the  Ex- 
perimental Station  of  vSobiechine,  coming  from  Siedlez, Poland  (No.  809) ;  2) 
"  Golden  rain  "  from  Svalof  (No.  766) ;  3)  Imchinsk  oats,  received  from 
Tobolsk  (No.  743)  ;  this  variety  was  held  in  good  repute  15  years  ago  ; 
4)  beardless  Probstei  oats  from  Svalof  (No.  747)  ;  5)  "  Victory  "  from 
Svalof  (No.  768)  ;  6)  "  I.igovo  II  "  from  Svalof  (No.  768) ;  7)  "  Rykhlik  " 
from  Sobiechine,  first  growth  of  this  variety  on  the  farm  (No.  553). 

On  the  basis  of  the  description  "of  the  varieties  of  oats  given  by  Kor- 
xiCKE,  the  writer  .states  that  among  the  6  varieties  experimented  on,  4  were 
found  to  be  homogeneous  from  the  botanical  point  of  \new:  the  "  Golden 
rain"  may  be  referred  to  Aveyia  sativa  patnla  var.  anrea,  Keke;  the 
Probstei  beardless  to  the  same  variety  ;  "  Ligovo  II  "  to  the  variety 
A.  sativa  patula  aristata  Keke  ;  "  Victory  "  to  the  variety  A.  sativa  patula 
var.  praegravis  Kr.  ;  the  "  RykhHk  "  from  Sobiechine  appears  to  be  a  mix- 
ture of  the  three  forms  of  A  vena  sativa :  patnla  var.  trisperma  Schiibler, 
aristata  Kx.,praegr avis  Kr.,  or  of  four  forms,  namely  the  3  preceding  ones 
and  in  addition  the  variety  aurea  Keke  ;  finally  the  Imchinsk  oats  are 
made  up  of  three  forms  :  A.  sativa  pain! a:  mutica  Al.,  praegravis  Kr.  and 
aristata  Kr. 

The  experiments  were  made  on  plots  of  iog.25  sq.  metres  (o.oi  dessiatine), 
each  being  repeated  on  3  plots,  taking  as  the  standard  of  comparison  the 
original  "Rykhlik"  variety  from  Sobiechine  (No.  909).  The  oats  follow- 
ed potatoes  on  a  sandy  tchernoziom  soil  ploughed  in  autumn  and  spring 
before  sowing. 

In  estimating  the  results  the  writer  did  not  confine  himself  to  the  arith- 
metical mean  of  the  crops,  but  also  made  allowance  for  the  probable  error ; 
he  also  carried  out  researches  into  the  more  or  less  close  stand  of  the  culms, 
on  tillering,  earliness,  on  the  variations  in  the  weight  of  the  glumes,  and  on 
the  absolute  weight  of  the  grain.  He  thus  found  that  from  the  point  of 
view  of  yield  the  varieties  "  Rj^khlik  "  from  Sobiechine  and  the  3  Svalof 
varieties,  namely  "  Victory  ",  "  Probstei  "  and  "  Golden  rain  ",  stand  out  ; 
from  the  ]Doint  of  view  of  earliness  :  the  "  RA^khlik  "  from  Sobiechine  and 
"  Golden  rain  "  ;  as  regards  weight  of  glumes  "  Probstei  ",  "  Golden  rain  " 
and  "  Rykhlik  "  from  Sobiechine  are  the  most  prominent,  and  as  regards 
the  absolute  weight  of  the  grain:  "  Rykhlik  "  from  Sobiechine,  "  Victory  " 
and    "  Probstei ",    while    "  Golden    rain "    ranks   last   in   respect   of  this 
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character,  which  renders  it  highly  valuable  for  sowing  because  in  order  to 
sow  a  given  surface  a  smaller  quantity  of  small  than  of  large  grains  will 
be  needed. 

The  direction  of  variability  of  the  varieties  testefl  under  the  local  con- 
ditions of  Siberia  is  clearh'  brought  into  evidence  b}^  the  table  annexed,  in 
which  a  comparison  is  made  between  the  two  characters  :  grain  production 
and  size  of  the  seeds  (the  data  for  the  Svalof  varieties  are  taken  from  the  pu- 
blications of  the  Svalof  Compan}-). 

This  table  shows  that  imder  the  conditions  ruling  in  1914,  which  was 
a  favourable  year,  all  the  vSvalof  varieties  with  the  exception  of  "  lyigovo 
II  "  gave  a  better  unit  production  in  Siberia  than  in  their  country  of  origin, 
i.  e.  Southern  Sweden.  As  regards  the  absolute  weight  of  the  grains,  it 
diminished  in  the  varieties  "  Golden  rain  "  and  "  Probstei  ",  while  it  in- 
creased in  "  Victor}^  "  and  "  I/igovo  II  "  ;  but  if  account  is  taken  of  the 
fact  that  the  Svalof  seeds  were  put  on  the  market  after  very^  careful  sorting 
out  for  size,  while  for  the  seeds  grown  in  Siberia  the  sorting  was  reduced  to 
getting  rid  of  the  stunted  and  light  seeds  by  the  Clayton  and  Reber  apparatus, 
this  difference  becomes  quite  unimportant.  The  comparison  between  the 
numbers  of  grains  contained  in  21.33  g^-  ol  the  original  product  and  in  that 
obtained  in  Siberia  renders  the  reduction  in  size  of  the  Siberian-grown  grains 
more  stronglj-  evident ;  this  is  explained  by  the  fact  that  the  Siberian  grown 
grains  were  not  sorted  out  with  regard  to  weight  and  that  the  Svalof  seeds 
employed  for  sowing  were,  in  respect  of  absolute  weight,  slightly  above  the 
averages  published  by  the  Svalof  vStation. 

Variahility  of  the  Varieties  of  Oats  when  grown  in  Siberia 


Original  producUvity 


Productivity  in  Siberia 


Varieties  of  Oats 


Produc- 
tivity 
per  acre 

incwt. 


Absolute 

weight 

of 

I  000  grains 

of  oats 


Number 
of  grains 

of  oats 
in  21.33  gr. 


(iRykhlika  froniSohiechiuel  — 

«  Golden   rain  « 26.87 

Itncliinsa  oats — 

('  Probstei » 26.64 

"  Viclorj' » 27.95 

« l,igovo  ') i  26.4 

"Rykhlik",   grown  on  the 


farm  itself 


19-35 


28.6 

32-4 
32.0 

3.5.1 
34-9 


550 
623 
768 
533 
513 
503 

630 


Produc- 
tivity 
per  acre 

incwt. 


27.23 

28.07 
29.86 

24-47 

25-31 


Absolute 

weight 

of 

I  000  grains 

of  oats      I 

gr-  I 


27-5 


32-3 

32.8 

37-5 
329 


Number 

of  grains 

of  oats 

in  21.33  gr. 


616 

753 
784 
641 
626 
554 


620 


967  -  Work  in  Tobacco  Selection  at  the  Experimental  Station  of  Djember,  Residence 
of  Besoeki,  Java,  from  1912  to  1915.  —  .Sprecher  Andreas,  in  Mi-ileUeelin^envafi  hct 
Besockisch  Proejstation,    Ncs.  6-9-12-18.  191.}  and  1915. 

I.  —  Plant  Imi'Rovement  Work.  —  This  was  undertaken  in  3  direc- 
tions, namely  : 
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{A)  Choosing    among  the  races  hitherto  grown  in  the  country  types 
which  answer  the  purpose  in  view  to  the"  best  possible  degree  ;  "'^ 

{B)   Introducing  new  races  capable  ofj^competing  advantageously 
with  the  old  races  of  the  countr}- ; 

(C)  Production  of  constant  h5d3rids  combining  the  favourable  cha- 
racters of  yield  of  different  old  types. 

p"  The  tobacco  plantations  in  the  East  of  Java  differing  greatl}^  as  regards 
altitude,  exposure,  temperature,  rainfall,  humidity  of  the  air,  wind,  soil, 
etc.,  it  is  obvious  that  the  same  race  cannot  everywhere  answer  the  require- 
ments of  planters.  For  this  reason,  at  least  3  races  have  been  under  culti- 
vation for  a  long  time  in  the  province  of  Besoeki,  apart  from  the  first 
crosses  which  well  informed  planters  send  in  large  quantities  every  year 
to  the  European  market  where  they  meet  with  promising  success,  and  the 
races  cultivated  by  the  natives  for  their  own  account.  The  latter  sometimes 
supply  a  cheap  tobacco  very  much  in  demand  for  the  Rotterdam  and  Am- 
sterdam markets,  and  above  all  they  furnish  the  requirements  of  the  country. 
In  view  of  the  different  races  under  cultivation,  the  manifold  objects 
to  be  attained  and  the  unequal  conditions  of  plantations,  it  was  clearly  essen- 
tial to  have  experimental  fields  in  different  places.  The  tobacco  planters  in 
the  East  of  Java  quite  clearly  realise  this  ;  the  new  experimental  Station 
at  Dj  ember  therefore  now  possesses  4  experimental  fields  occupying  an 
aggregate  of  about  30  acres,  owing  to  which  arrangement  an  examina- 
tion may  be  made,  at  different  altitudes,  under  different  atmospheric  condi- 
tions, and  on  varying  types  of  soil  (although  all  of  volcanic  origin),  either 
of  the  fines  selected  from  the  races  of  the  country,  or  of  the  first  or  sub- 
sequent crosses  obtained  on  a  rational  method,  or  again  foreign  varieties  and 
races. 

Though  it  is  not  practicable  to  obtain  2  good  tobacco  crops  from  the 
same  field  in  one  year,  it  is  nevertheless  possible,  when  there  is  a  suificienc}' 
of  land  available,  to  carry  out  2  plantings,  one  during  the  rainy  season 
(January-April),  the  other  during  the  dry  season  (August-November). 
In  this  way,  the  Dj  ember  Station  every  year  carried  out  2  plantings,  even 
3,  the  dryest  months  (June-August)  being  chosen  for  Turkish  tobacco. 

Owing  to  its  not  being  found  advantageous  to  plant  tobacco  everj^  year 
on  the  same  soil,  some  planters  rotate  their  cultivations  as  follows  :  after 
a  rice  crop  in  May  tobacco  is  put  down  (August-November),  then  again 
rice  (January  to  May),  then  maize,  soya  or  some  other  leguminous  crop  is 
planted,  then  once  more  rice,  and  it  is  then  the  turn  of  tobacco  again  af- 
ter 2  years.  It  is  a  great  advantage  to  be  able  to  alternate  cultivations, 
and  the  "sawahs"  (paddy  fields)  are  admirably  adapted  for  growing  tobacco 
in  these  tropical  regions.  The  ri^^ers  which  serve  to  irrigate  the  fields  not 
onl}^  contribute  a  fair  amount  of  fertilising  silt,  but  besides  this  the  water 
which  remains  on  the  fields  for  some  time  kills  the  many  insects  to  be  found 
in  the  soil,  which  insects  might  sometimes  have  disastrous  effects  in  hot  coun- 
tries. 

(A)  Choice  of  suitable  Types.  —  The  selection  of  local  races  was  be- 
gun with  120  parent  plants,  55  being  of  the  "  Kedoe  "  race  and  the  others 
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of  the  "  Deli  "  and  "  Canarie  "  races.  According  to  CoMES,  the  3  races  are 
the  result  of  crosses  between  the  varieties  havaniensis  and  macrophylla 
{purpurea)  (i).  .The  "  Deli  "  race  is  finer  and  in  a  favourable  climate  yields 
cigar  wrappers  which  are  much  in  demand.  The  "  Kedoe  "  race  is  not  so 
fine,  but  is  more  aromatic  and  more  vigorous,  and  does  not  require  so  much 
attention  as  the  "  Deli  "  race.  It  also  sometimes  furnishes  wrappers  for 
cigars  of  a  less  fine  quality' .  The  "Kedoe"  plant  presents  some  points  of 
resemblance  with  one  of  the  "  Manilla  "  races,  and  that  is  alleged  to  be  its 
origin.  The  "  Canarie  "  race  will  stand  more  drought  and  heavy  soils. 
In  the  East  of  Java  it  does  not  yield  as  good  a  tobacco  as  the  "  Deli  "  and 
"  Kedoe  "  races,  while  in  the  Sultanates  of  Djokjakarta  and  Soerakarta, 
in  the  middle  of  Java,  it  is  the  only  one  cultivated  and  supplies  a  tobacco 
of  dull  appearance  for  cigar  wrappers. 

All  the  parent  plants  chosen  in  the  autumn  of  1912  in  the  different  plan- 
tations were  analysed  on  the  methods  set  out  in  Bulletin  No.  9.  The  results 
of  this  large  task,  however,  are  only  pubHc  in  respect  to  the  "  Kedoe  "  race 
which  was  the  first  to  be  studied.  The  analysis  embraced  the  height  of  the 
plant,  the  number,  shape,  uniformit}-,  venation  and  nuttual  position  of  the 
leaves.  The  following  points  of  the  first  15  leaves,  green  and  dry,  were 
studied  for  each  plant :  length,  width,  area,  ratio  between  length  and  width 
and  fineness,  i.  e.  ratio  between  area  and  weight  of  leaves.  Finalty,  for  the 
dried  leaves,  the  weight  of  the  midrib  was  indicated,  the  ratio  between  the 
weight  of  the  leaf  and  the  rib,  then  the  colour,  determined  by  means  of  a 
scale  of  colours,  and  finally  the  burning  qualities  and  the  colour  of  the  ash. 
In  this  way  average  values  were  obtained  and  also  coefficients  as  to  correla- 
tion which  may  serve  as  a  standard  of  comparison  for  all  subsequent  studies 
in  relation  to  the  "  Kedoe  "  race. 

There  was  found  :  an  inverse  correlation  between  the  number  of  the 
distance  apart  of  the  leaves ;  a  direct  correlation  between  the  number  of 
the  leaves  and  the  ratio  of  their  length  and  width ;  a  third,  direct,  between  the 
weight  of  the  leaf  and  the  weight  of  the  midrib ;  a  fourth,  inverse,  between  the 
weight  of  the  leaf  and  the  ratio  between  length  and  width ;  a  fifth,  direct, 
between  length  and  width  of  the  leaves  and  so  on. 

The  methods  hitherto  adopted  in  laboratories  in  studying  the  combust- 
ion of  tobacco  have  no  practical  bearing,  in  the  writer's  opinion,  but  may 
on  the  other  hand  serve  for  comparison  of  the  dift'erent  races  and  lines.  The 
fineness  of  the  tobacco,  as  well  as  its  rapid  and  continuous  combustion,  de- 
pend mainly  (questions  of  race  apart)  on  the  ripeness  of  the  leaves,  and  in 
the  second  place  on  the  drying  and  fermentation  of  the  tobacco.  I,eaves 
which  are  too  old  and  those  which  are  too  young  exhibit  the  same  faults  : 
want  of  fineness  and  defective  combustion.  The  reasons  for  these  defects, 
however,  are  not  the  same  in  the  two  categories.  In  over-ripe  leaves  there 
is  an  excess  of  cellulose  and  woodv  substances ;  on  the  other  hand,  the  over- 


(i)  The  writer  adopts  iii  its  entirety  the  system  of  tobacco  classification  of  ItaUau  writers. 
Thus  the  species  Nicotiaiui  Tabacum  is  subdivided  into  varieties,  the  varieties  into  races,  the 
races  into  genotypes  or  pure  lines  and  the  lines  into  individuals. 
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young  leaves  contain  too  great  a  quantity  of  fats  and  albuminoids,  which  do 
not  decompose  to  a  sufficient  degree  during  the  fermentation  of  the  tobacco. 

In  leaves  picked  at  the  right  time,  the  mineral  salts  and  organic  sub- 
stances are  present  in  favourable  proportions.  In  this  condition  of  the  leaf, 
the  ferments  in  it  are  active,  and  it  is  these  ferments  which,  during  suitable 
fermentation  of  the  tobacco,  are  capable  of  effecting  transformation  of 
the  starch,  sugars,  cellulose,  fats  and  albuminoids. 

Unfortunately,  the  study  of  the  lines  chosen  among  the  native  races 
could  not  be  continued  each  year  in  as  thorough  a  way  as  was  reported  in 
Bulletin  No.  9.  Thus,  in  Bulletins  Nos.  12  and  18  the  different  types  are 
judged  from  the  practical  point  of  view  only.  For  some  lines  of  the  races 
"  Deli  "  and  "  Kedoe  ",  however,  cultivated  on  two  different  fields,  statistic- 
al study  was  carried  a  little  farther  as  regards  the  height  of  the  plants,  the 
number  and  distance  apart  of  the  leaves,  and  also  the  number  of  leaves  up 
to  I  metre  height  of  the  stalk.  The  results  of  this  analysis  are,  inter  alia, 
the  following. 

i)  The  field  with  more  moistiire  and  less  sun,  a  less  clayey  and 
lighter  soil,  produced  a  greater  length  of  stalk  together  with  greater 
distance  apart  and  size  of  the  leaves,  while  the  other  field  with  less  moisture, 
more  sunshine,  and  a  heavy  and  clayey  soil,  yielded  more  closely  packed 
plants  with  more  numerous  and  smaller  leaves.  The  two  races  behave 
identically. 

2)  In  both  races,  the  lines  with  the  greatest  number  of  leaves  up  to 
I  m.  height  are  preferable  from  the  quantitative  and  quahtative  point 
of  view.  The  types  with  leaves  a  short  distance  apart  generally  possess 
a  larger  number  of  leaves  than  others  in  which  the  spaces  are  wider,  and  where 
there  are  small  spaces  the  leaves  follow  each  other  more  regularly  on  the  stalk, 
and  afford  better  shade,  so  that  when  dry  the}^  exhibit  a  more  homo- 
geneous lighter  and  duller  colour. 

3)  The  seedlings  chosen  in  the  first  place  from  the  nurseries  yield 
a  finer  plantation  than  the  second  or  third  choice  of  seedlings.  All  other  things 
equal,  backward  seedlings  will  never  yield  in  the  open  field  tobacco  plants 
as  healthy  and  with  as  many  leaves  as  strong  seedlings.  Seeds  with  feeble 
germs  do  not,  even  if  the  nurseries  are  manured,  produce  as  strong  adult 
plants  as  non-manured  seedlings  derived  from  strong  embryos. 

What  is  called  the  "  Deli  "  race  is  a  mixture  of  man}'  genotypes.  Se- 
veral of  these  types  have  been  under  cultivation  for  j^ears  in  the  east  of  Java ; 
for  instance  the  "  Deli-Palembang  ",  "  Deli  Toentoengan  ",  "  Deli  Besoeki ", 
"  Deli-Arensburg  ",  etc.  Even  the  "  Deli-Medan  ",  however,  is  composed 
of  several  types,  and  the  writer  regards  the  "  Deli  "  race  as  more  variable 
than  the  "  Kedoe  "  race.  Though  the  difference  may  not  always  be  easy 
to  detect  in  the  field,  it  is  obvious  on  comparing  the  dry  tobacco,  and  if 
the  trouble  is  taken  to  mesure  the  plants  it  can  be  demonstrated  mathematic- 
ally. It  is  by  measuring,  counting  and  weighing  certain  properties  of 
the  phenotypes  which  for  several  generations  represent  the  dift'erent  geno- 
types, that  a  pure  line  may  most  effectively  be  distinguished  from  a  popula- 
tion of  types. 
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(E)  Introduction  oj  Neiv  Races.  —  About  a  hundred  foreign  races  were 
planted  during  the  three  years  in  the  different  fields  of  the  vStations.  The 
seeds  were  obtained  both  from  the  experimental  tobacco  Institute  ofScafati 
(Italy),  and  from  the  Department  of  Agriculture  in  Tokio  (Japan). 
Among  these  exotic  races,  there  were  forty  from  Japan,  others  from  the 
Balkans  and  Asia  Minor,  others  again  from  theW.  Indies,  North  and  South 
America,  etc.  The  results  obtained  are  not  encouraging,  but  it  must  not 
be  forgotten  that  a  single  trial  cannot  be  deemed  sufficient. 

Some  by  the  J  apanese  races  are  distinguished  by  a  fine  leaf  and  a  light 
colour,  for  instance  "  Hatano  "  (which  has  already  been  used  for  some  years 
b}"  growers  in  Besoeki  for  the  ]irodLiction  of  hybrids),  "  Shinde  "  and  "  Sat- 
suma  ". 

Turkish  tobaccos  (tobaccos  from  the  Balkan  countries  and  Asia  Mi- 
nor) grow  fairly  well,  but  the  moisture  of  the  air,  even  during  the  dryest 
months,  is  too  much,  which  results  in  the  leav^es  growing  too  large,  too  fine, 
and  without  sufficient  aroma  to  form  a  good  cigarette  tobacco.  It  has  not 
been  possible  up  to  the  present,  in  spite  of  every  care  in  gathering^  drying 
and  fermenting,  to  preserve  the  golden  yellow  colour  of  the  leaves  which  chara- 
cterises some  Turkish  tobaccos  ;  the  most  serious  defect,  however,  is  their 
weak  aroma.  Among  the  races  which  stand  out  favourably  from  the  point 
of  view  of  colour,  aroma  and  combustion,  mention  may  be  made  of  :  "  Yaka- 
Kanthi  ",  "  Yaka-Cavalla  ",  "  Aya  Solouk  "  and  "  Samsoun  ". 

The  North  American  races  proved  not  to  be  sufficiently  resistant  to 
fungus  diseases  ;  those  of  Central  America,  the  W.  Indies  and  .South  Amer- 
ica gave  coarse  tobaccos  of  a  variegated  and  dark  colour. 

The  "  Bajesi  "  race  of  Hungary  and  another  from  Timor  are  distinguished 
for  their  vigour  ;  they  find  no  difficulty  in  growing  in  poor  soils  and  under 
unfavourable  conditions  of  climate. 

By  continuous  and  persevering  work  foreign  races  presenting  greater 
advantages  might  be  found,  but  the  writer,  working  on  behalf  of  the  plant- 
ers, was  anxious  to  obtain  a  practical  result  as  speedily  as  possible. 

c)  Production  ol  Hybrids  with  fixed  Characters.  —  Numerous  crosses 
were  made  with  a  view  to  improving  both  the  quantity  and  the  quality  of  the 
tobacco.  B}^  selecting  from  among  the  races  of  the  country  only,  if  they  form 
populations  comprising  many  lines,  there  is  the  likelihood  of  finding  an  ad- 
vantageous t^pe  for  cultivation.  Once  the  jnire  line  is  obtained,  however, 
any  subsequent  improvement  could  only  relate  to  the  methods  of  plantation 
manuring,  cropping,  drying  and  fermentation,  as  a  pure  line  cannot  be  chang- 
ed ;  whilst  by  hybridisation  there  are  obtained  in  the  2nd  generation  a 
multitude  of  forms,  some  of  which  combine  the  favourable  characters  of 
the  parents,  while  others  exhibit  morphological  or  physiological,  or  again 
ecological  characters  which  were  by  no  means  a])parent  in  the  parents.  See- 
ing that  planters  exjjend  fairly  considerable  sums  every  year  for  breeding 
experiments,  it  was  clearly  the  duty  of  the  exiierimental  .Station  to  look  for 
types  sufficiently  constant  for  cultivation  on  a  large  scale.  Judging  from  the 
results  obtained,  thisisi^ossiblc  within  three  years,  that  is,  after  6  genera- 
tions. 
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II.  —  Diseases  and  Pests.  —  It  cannot  be  said  that  there  are  any 
really  serious  diseases  of  the  tobacco  plant  in  the  Ivast  of  Java  : 

There  is  some  small  amount  of  fungous  disease  [Phytophthora  Nicotianae, 
Bacillus  Solanaceantm  Erw.  Sm.,  Cercospora  Nicotianae  Jill,  and  Evr.,etc.), 
but  it  occurs  quite  sporadically.  More  dangerous  are  the  numerous  insects 
{Heterodera,  Grylhts,  Gryllotalpa.  the  larvae  of  Plnsia,  Heliothis,  Prodenia, 
Lita,  and  Opatrum). 

The  larva  of  Lita  solanella,  particularly,  produces  galls  in  the  young 
plants  which  prevent  normal  growth.  A  rather  serious  disease  is  the  myste- 
rious "  mosaic  disease  "  which  chiefly  attacks  fine-leaved  races.  In  spite 
of  many  studies,  it  is  not  yet  known  whether  this  is  a  fungus  disease  or  results 
from  defective  assimilation.  vSuch  defective  assimilation  certainly  occurs,  but 
is  it  caused  by  bacteria  or  by  the  soil,  moisture  or  heat  ?  This  problem  will 
no  doubt  be  better  solved  by  laboratory  experiments  in  which  the  external 
conditions  can  be  minutely  regulated.  In  the  open  field  there  are  many  fac- 
tors which  escape  investigation,  in  spite  of  the  most  estensive  weather  ob- 
servations. The  importance  of  the  latter,  however,  cannot  be  over-estimated, 
above  all  in  the  study  of  tobacco,  and  it  is  a  great  advantage  to  the 
Station  of  Dj ember  that  it  possesses  a  meteorological  installation  in  the 
vicinity  of  one  of  the  experimental  fields. 

III.  —  Mutations.  —  The  Author  next  deals  with  some  rather  inter- 
esting forms  of  mutation  (or  deemed  to  be  such) : 

There  is  for  instance  a  form  with  a  double  flower,  very  pretty,  with  the 
outer  corolla  turned  up,  which  has  repeatedly  been  observed  in  Java.  It 
is  extremely  rare,  but  breeds  true  in  all  its  characters  ;  one  double  plant 
among  the  seed  plants  of  a  plantation  is  sufircient  for  it  to  reappear  in  the 
following  generation,  unless  it  is  to  be  supposed  that  the  same  mutation  can 
be  repeated  successively  in  different  places.  In  Bulletin  No.  12  a  good 
reproduction  of  this  very  pretty  flower  is  found. 

Another  variation  is  represented  by  the  giant  plants  found  in  the  Dutch 
East  Indies  among  the  races  "  Deli  "  and  "  Canarie  ",  but  apparently  not 
among  the  "  Kedoe  "  race.  Instead  of  forming  a  large  inflorescence  in 
panicle  form  after  3  months'  growth,  the  top  of  the  plant  continues  to  grow, 
forming  numerous  small  leaves  in  the  axil  of  which  there  is  sometimes,  but 
rarely,  a  single  flower.  More  frequent  among  the  giants  are  the  forms  which 
reach  great  heights  (16  feet  and  more)  ;  they  mostly  remain  completely 
sterile  or  in  some  cases,  after  8  months'  growth,  produce  a  few  rare  flowers. 
The  writer  found  that  these  latter  forms  transmit  their  characters  on  a 
constant  way,  while  other  forms  which  do  not  always  exhibit  all  the  charac- 
ters of  the  giant  plants  produce  among  their  descendants  i,  15,  20,  21,  25, 
31,  36,  to  91  %  of  giant  plants,  according  to  various  workers.  Here  the 
Author  does  not  admit  the  term  mutation,  as  he  is  of  opinion  that  this  term 
should  not  be  ap])lied  unless  the  hereditary  factors  of  the  initial  material 
have  been  examined  thoroughly,  which  was  not  done  with  tobacco.  The 
"  Deli  "  race,  for  instance,  seems  to  him  to  be  made  up  of  several  special 
races  transmitting  their  characters  in  a  more  or  less  constant  way  accor- 
ding to    external  circumstances. 
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Giant  plants  are  explained  by  means  of  the  theory  of  Tschermak  on 
the  association  and  dissociation  of  " cry ptomerous  factors".  According  to 
this  theor>%  the  races  which  from  time  to  time  produce  giant  plants  are 
forms  with  dissociated  cryptomerous  inherited  factors,  that  is  to  say  that 
the  factors  which  transmit  the  height  of  the  plants,  the  standard  of  size, 
the  number  and  distance  apart  of  the  leaves,  the  period  of  growth,  etc., 
are  combined  in  such  a  way  with  the  factors  which  transmit  the  abnormal 
height,  many  leaves  and  a  longer  period  of  vegetation,  that  there  is  no  action 
of  the  one  class  of  factors  on  the  other  under  ordinary  conditions.  The  cha- 
racters of  the  giant  plant  being  dissociated  from  those  of  the  normal  plant 
therefore  remain  under  these  cryptomerous  conditions,  and  a  normal  plant 
is  formed.  If,  however,  owing  to  external  circumstances  the  two  catego- 
ries of  factors  come  into  contact,  then  in  the  progeny  giant  plants  in  greater 
or  lesser  number  form  according  to  the  intimacy  of  this  contact. 

The  property  which  produces  the  giant  is  therefore  made  up  of  several 
factors  :  slow  growth,  indefinite  growth  of  the  main  axis  (leader),  poor  in- 
florescence, long  period  of  vegetation,  leaves  much  more  numerous,  less  wide, 
etc.  Each  of  these  factors  is  presumed  to  be  present  in  the  normal  plant, 
but  dissociated  from  the  normal  factors,  for  which  reason  they  have  no  in- 
fluence on  each  other.  If  a  partial  association  occurs,  a  transitional  form 
results.  For  instance,  if  the  factor  for  late  flowering  remains  dissociated, 
then  the  giant  plant  flowers  like  an  ordinary  plant ;  if  the  factor  for  slow 
g'rowth  remains  dissociated,  the  plant  develops  as  rapidly  as  a  normal 
plant ;  if,  finally,  the  factors  of  an  indefinite  growth  and  of  a  defective 
inflorescence  remain  dissociated,  there  is  only  obtained  a  plant  with  many 
leaves  of  less  width  and  smaller  internodes,  which  for  the  rest,  however, 
present  nothing  abnormal.  A  perfect  association  therefore  produces  giant 
plants  exclusively,  and  a  complete  dissociation  furnishes  only  ordinar}^ 
plants. 

Following  the  example  of  R.  ThOMAS,  Bateson,  G.  Howard  and  Fru- 
WIRTH,  the  writer  also  made  experiments  on  parthenogenesis  in  tobacco. 
The  negative  results  which  he  got  invalidate  those  of  R.  Thomas  and  Ba- 
teson and  confirm  those  of  G.  Howard  and  Fruwirth  (i). 

All  growers  know  how  frequent  are  anomaUes  in  the  tobacco  plant. 
The  writer  found  golden-yellow  types  and  others  which  were  variegated  in 
every  degree  ;  there  is  often  fasciation  of  the  stem  and  epiascidia  and  hypo- 
ascidia  occur  in  the  leaf. 

Tobacco  seeds  kept  in  airtight  bottles  retain  their  germination  capacity 
in  the  tropics  for  7  years  at  least.  Germination  experiments  undertaken 
to  elucidate  the  question  whether  the  specific  gravity  affects  the  germina- 
tion rapidity  and  capacity  have  shown  that  seeds  which  float  in  a  solution  of 


(i)  Continuining  these  investigations  the  writer  has  since  obtained  positive  results.  A  Ja- 
panese race  '',  Okonawa  ",  with  white  llowers,  shjuly  leaves  and  very  lengthy  period  of  vegct;i- 
tion  produced  fruits  and  seeds  withcjul  pollination.  The  fruits  are  perfectly  normal,  but  the 
seeds  have  not  yet  been  studied.  It  this  may  not  be  a  delinite  case  of  true  parthenogenesis  at 
any  rate  the  seeds  have  well  developed  inlegumenl. 
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sugar  of  12.5  %  germinated  better  than  those  which  sink  in  this  solution. 
In  the  latter  the  seed  covers  ap]iear  to  have  increased  in  thickness  and  weight 
at  the  expense  of  the  germ.  Those  which  remained  at  the  surface  of  the 
water  germinated  less  than  those  of  the  others.  (Bull.  No.  12). 

AGRICULTURAL      968  -  A  Hcw  Method  of  Determining  the  Impurity  of  Cereal  Grains,  caused  by  the  Pre- 

sEEDs  sence  of  Seeds  of  i4^ros^e/n/na  Githago  (I'ldm  the  woi-k  ot  tht-  Seed-iesiinji 

station  ;it  Kharkov,   Russia).  —  Janata   A.,   in  K).vcn(>-])yrchaH    (•e.ibCKO-xn.}{iiir}ii- 

SeHHcru  r<i.l('ni(i.  (The  Agricultural  Cxazette  of  Southern  Russia),  XVIIth  Year,  No.  47, 

pp.  6-8.  Kharkov,  December  kji.t. 

Agrostemma  Githago  causes  damage  of  two  kinds:  it  infests  the  fields, 
and  its  seeds,  mingled  with  cereal  grains,  impart  to  the  latter,  and  the  flour 
manufactured  from  them,  properties  which  are  injurious  both  to  men  and  ani- 
mals ;  it  is  not  3'et  definitely  known  what  is  the  origin  of  this  injurious  ac- 
tion, but  in  spite  of  this,  "  under  conditions  in  connection  with  arm}'  sup- 
plies", the  only  conditions  recognised  by  law  in  Russia,  and  which  serve  as 
a  basis  for  the  purchase  of  cereals,  it  is  provided  that  the  seeds  of  A .  Githago 
may  not  exceed  0.06  %  in  weight. 

In  view  of  this  low  percentage,  very  delicate  scales  are  required  to  de- 
termine it  by  weight,  and  also  practice  in  handling  them,  which  forms  a 
serious  obstacle  to  the  enforcement  of  the  regulations.  With  a  view  to 
devising  an  easier  and  more  practical  method,  experiments  were  carried  out 
on  oats,  barley,  rye  and  wheat  grains  from  both  small  and  large  farms  in 
II  districts  of  the  government  of  Karkov,  in  order  to  determine  the  average 
weight  of  the  seeds  of  A.  Githago,  with  the  object  of  using  the  weight 
so  determined  in  ascertaining  the  degree  of  impurity  of  the  grains. 

The  results  of  the  experiments  were  as  follows  : 

The  total  number  of  seeds  of  A.  Githago  weighed  was  i  820,  and  the 
average  weight  of  one  seed  was  o.oioi  grms.,  but  the  weight  of  each  seed 
fluctuated  between  0.0128  grms.  and  0.0056  grms. 

No  relation  was  observed  between  the  weight  of  the  seed  of  A .  Githago 
and  the  description  of  cereal  or  the  locality  from  which  it  had  been  taken. 

On  the  other  hand,  the  influence  of  another  factor,  the  class  of  the  farm, 
appears  to  affect  the  weight  of  the  seeds  of  A.  Githago.  This  rate  is  rather 
higher  for  big  farms  than  for  small  ones.  Considering,  however,  that  this 
difference  is  very  small  and  does  not  exceed  the  limits  of  fluctuation  in 
the  weight  of  seeds  coming  from  each  of  the  different  classes  of  farm,  the 
writer  takes  the  view  that  in  practice  the  average  weight  of  a  seed  of 
A.  Githago  may  be  assumed  to  be  equal  to  o.oi  grms.  for  all  farms. 

Taking  this  average  weight  as  the  basis,  it  is  easy  to  pass  from  the  num- 
ber of  seeds  of  A .  Githago  in  100  grms.  of  grains,  to  their  percentage  by  weight. 
If,  however,  the  legal  percentage  of  impttrity  mentioned  above  is  considered, 
it  is  easily  seen  that  in  100 grms.  of  grains,  the  number  of  seeds  of  A.  Githago 
should  not  exceed  6.  The  introduction  of  the  numerical  method  will  greatly 
facilitate  the  technique  of  testing  the  purity  of  the  grain  as  regards  its  con- 
tent in  seeds  of  A.  Githago  This  method  would  also  be  of  use  in  control 
measures  against  this  weed. 

Possibly    subsequent    researches    may,    on    various   grounds,    modify 
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the  average  weight  found,  but  according  to  the  writer  they  cannot  invali- 
date the  rational  character  of  the  numerical  method  which  he  has  proposed 
for  practical  objects. 

969  -  Liquid  Manure  with  Addition  of  Sulphuric  Acid  as  Spring  Manure  and  Means  of 
Control  against  Weeds  and  Lodging  of  Wheat.  Sulphur  treatment  against  the  Pa- 
rasites of  Lodged  Wheat.  —  tiiCLiOLi  Italo,  in  BollcUiiU)  ddla  Socida  dc^li  A!;fi- 
cultori  Italicini,  Year  XXI,  No.  9,  pp.  257-266.  Rome,  May  15,  1916. 

As  early  as  1872,  Ludwig  Kock  demonstrated  experimentally  that  pre- 
disposition to  lodging  in  cereals  must  be  attributed  to  insufficiency  of  light 
during  the  first  few  months  of  growth  of  the  plant,  which  insufficiency 
weakens  or  entirely  interrupts  the  chlorophyll  function,  besides  promot- 
ing an  accumulation  of  water  in  the  culms  and  leaves,  which  leads  to  the 
ra])id  lengthening  of  the  weakened  plant.  The  result  of  this  is  an  exuber- 
ant growth  of  the  wheat.  In  the  first  period  of  development  the  growth 
of  the  wheat  is  very  dense  ;  the  weeds,  which  thrive  under  the  shade  of  the 
wheat,  belong  to  those  species  which  are  adapted  to  requiring  the  least 
quantity  of  sunlight  and  which,  forcing  their  roots  downwards  in  the  soil 
more  rapidly  than  wheat,  thus  find  conditions  favourable  to  their  develop- 
ment, which  still  further  increases  the  shortage  of  light  from  which  the  wheat 
suffers.  Moreover,  overcast  weather.,  the  crowding  of  the  wheat  stalks,  the 
want  of  light  and  the  humidity  due  to  the  weeds  which  cannot  be  success- 
fidly  extirpated,  favour  the  growth  of  parasitic  fungi  which  attack  and 
weaken  the  watery  and  soft  culms  of  the  wheat  at  their  base. 

The  conditions  in  the  .spring  of  igi6  were  such  (wet  season  with  fre- 
quent wind,  sky  often  overcast  and  unsteady  weather)  that  lodging  of  the 
wheat  was  apprehended,  and  the  writer  therefore  desired  to  ascertain  the 
causes  of  this  phenomenon,  and  on  the  basis  of  his  own  experiments  and  the 
results  of  the  chemical  method  for  controlling  the  weeds  which  infest  wheat, 
he  also  desired  to  suggest  suitable  remedies  against  lodging. 

P'armers  in  general  blame  fertility  of  the  soil  and  excess  of  manure  for 
immoderate  growth  of  the  wheat  with  consequent  lodging,  but  the  Author 
asserts  that  it  is  not  the  natviral  or  artificial  fertility  of  the  soil  which  direct- 
h'  leads  to  the  lodging  of  wheat,  as  he  frequently  found,  for  several  3'ears 
in  succession,  on  the  experimental  field  of  vSuessola  (though  this  field  is 
abundantly  and  even  excessivel}^  manured),  that  wheat  never  lodged  near 
the  edges  of  the  many  jjlots  (these  were  12  j),  where  the  plants  had  a  better 
exposure  to  the  sun,  while  the}'  were  all  lodged  in  the  centre  of  the  plot  where 
the  vegetation  was  too  crowded.  Similar  observations,  to  the  effect,  na- 
mely, that  an  abundance  of  nitrogenus  manure  in  the  soil  does  not  always 
produce  lodging  of  grain  crops,  were  made  a  number  of  j'ears  ago  by  T.  PoGGi 
in  Polesina.  It  follows  that  in  wheat  growing  the  farmer  need  not  be  too 
nuich  concerned  at  an  abundance  of  manure,  provided  he  prevents  the  young 
plants  undergoing  a  rapid  and  crowded  growth  which  would  directly  de- 
prive them  of  light,  and  takes  care  to  destroy  the  growth  of  weeds  in  good 
time.  The  fir.st  object  may  be  secured  by  all  such  measures  as  ensure  the 
young  wheat  the  best  of  all  »  fertilisers  <\  namely  sunlight.  With  this  ob- 
ject in  view,  the  sowing  should  not  be  too  close  or  too  early,  especially  if 
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the  soil  is  very  fertile  owing  to  recent  manuring  of  immediately  preceding 
crops  intended  to  enhance  its  fertility.  Sowing  should  not  be  done 
closely  and  broadcast,  but  rather  in  rows  or  ridges,  which  increases 
the  light  available  for  the  wheat,  and  also  allows  of  proper  weeding  and  super- 
ficial tillage  at  the  beginning  of  spring,  so  that  between  the  rows  the  soil 
remains  perfectly  clean  and  under  favourable  conditions  of  aeration.  The 
very  old  practice  of  topping  wheat  when  too  high,  or  feeding  it  to  sheep 
for  a  short  space  of  time,  is  a  method  by  which  the  lower  part  of  the  culms 
may  be  made  to  benefit  by  the  reinvigorating  and  wholesome  eifect  of  sun- 
Hght. 

With  regard  to  the  destruction  of  weeds  in  good  time,  in  consideration 
of  the  results  obtained  in  France,  England  and  Scotland  by  spraying 
the  wheat  (with  sulphate  of  copper,  or,  according  to  M.  Rabat^,  with 
dilute  sulphuric  acid)  as  a  direct  method  of  weed  prevention,  and  on 
the  basis  of  the  experiments  carried  out  by  himself  in  the  experimental  field 
of  Suessola  with  human  urine  to  which  sulphuric  acid  had  been  added,  used  as 
a  nitrogenous  manure,  the  writer  proposes  to  modify  the  RabatiS  method  of 
spraying  wheat  with  dilute  sulphuric  acid,  and  to  combine  the  treatment 
for  weed  control  and  the  destruction  of  parasitic  fungi  with  the  spring  ni- 
trogenous manuring.  This  treatment  would  be  carried  out  with  urine 
acidified  by  sulphuric  acid,  which  should  be  put  down  as  a  cover  on  the  wheat, 
in  the  spring,  and  repeated  several  times  if  possible,  by  means  of  sprayers, 
as  is  at  present  done  with  sulphate  of  copper  and  the  ordinary  dilute  solu- 
tion of  sulphuric  acid. 

The  only  economic  method  of  conserving  urine  is  based  on  mineral  salts. 
The  writer  has  always  stressed  the  importance  of  agricultural  utilisation 
of  human  and  animal  urine,  pointing  out  that  urine  contains  a  quantity  of 
nitrogen  five  times  greater  (4.40  kg.  as  against  0.80  kg.)  than  that  existing 
in  solid  excrement.  He  adds  that  at  the  present  time  almost  the  whole 
of  this  urine  is  wasted,  and  that  in  Italy  the  annual  loss  may  be  estimated 
at  300  million  francs. 

Passing  on  to  deal  with  his  experiments  in  manuring  with  human  urine 
plus  sulphuric  acid,  which  were  carried  out  at  Suessola,  the  writer  states 
that  this  manure  was  applied  with  success  during  the  18  years  of  continuous 
cereal  growing,  two  grain  crops  being  taken  each  year,  maize  following 
wheat  in  the  same  year.  In  the  course  of  the  successive  years,  variable  quanti- 
ties of  acidified  urine  were  employed,  the  most  usual  proportions  being 
320,249,223  and  178  gallons  per  acre.  The  acid  solution  was  in  some  j^ears 
applied  in  the  autumn  before  the  wheat  was  sown,  but  in  most  instances 
it  was  spread  in  the  spring.  The  leaves  of  the  wheat  were  slightly  burnt 
by  the  drops  of  caustic  liquid,  but  the  wheat  rapidly  recovered  and  gave  a 
fine  yield. 

Taking  into  account  the  experiments  conducted  of  late  years  on  the 
beneficial  action  of  sulphur,  particularly  in  respect  to  organic  soils  and  differ- 
ent cereal  crojjs  on  the  one  hand,  and  the  fungicidal  action  of  this 
product  on  the  other  hand,  the  writer,  in  case  of  vigorous  growth  of  fungal 
parasites  on  wheat  during  the  ripening  period,    advises  the  sulphuring  of 
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the  3'oung  wheat  with  the  object  of  preventing  and  combating  this  danger, 
and  at  the  same  time  contributing  to  the  soil  a  substance  capable  of  produc- 
ing a  fertilising  action  for  subsequent  crops.  Probably  the  useful  action 
of  sulphur  in  the  soil  is  an  indirect  one,  in  which  the  sulphur,  by  modifying 
the  microflora  and  microf auna  of  the  soil,  renders  the  latter  more  fertile. 

As  a  result  of  these  considerations,  the  writer  proposed  to  the  "  Societa 
degli  Agricoltori  italiani  "  in  Rome  to  organise  co-operative  experiments 
in  the  spring  of  1916,  on  plots  of  50,  120  or  240  sq.  yds.,  chosen  in  the  wheat 
fields  where  there  is  most  reason  to  apprehend  lodging  and  its  consequences, 
in  order  that  farmers  might  form  an  exact  opinion  about  the  measures  pro- 
posed for  the  prevention  and  mitigation  of  the  injuries  due  to  lodging  of 
cereals.     The  experiments  were  to  be  organised  as  follows  : 

I.  —  Experiment  IN  THE  use  of  acidified  human  urine,  applied  at 
THE  RATE  OF  220  GALLONS  PER  ACRE.  —  The  Urine  will  be  prepared  b}'-  collect- 
ing it  in  carboys  or  vats  tarred  inside,  in  which  concentrated  sulphuric 
acid  is  mixed  with  the  urine  in  a  quantity  corresponding  to  6  pints  of  acid 
per  100  pints  of  undiluted  natural  fresh  urine.  The  mixture  will  occasion- 
ally be  stirred. up  in  order  that  the  entire  mass  of  the  liquid  may  be  acid- 
ified, and  to  prevent  any  fermentation.  The  spraying  (which  in  small  ex- 
periments, may  be  made  by  brush  application)  will  be  carried  out  in  the  spots 
where  the  wheat  is  ver^-  high,  particularly  where  weeding  has  not  been  suc- 
cessful in  sufficiently  preventing  weed  growth.  In  case  of  need,  where 
wheat  suffers  greatly  from  want  of  light,  the  treatment  ma}'  be  repeated 
a  second  time  of  an  interval  of  one  week  or  more,  but  before  the  wheat  emer- 
ges from  the  glumes.  For  the  second  treatment,  the  acified  urine  might 
be  diluted  with  an  equal  volume  of  water. 

II.  —  Experiments  in  treating  whe.\t  with  flowers  of  sulphur. 
—  Flowers  of  sulphur  (sublimated  flowers  of  best  quality')  being  more  read- 
il}''  oxidisable  by  the  slow  action  of  the  air  and  light,  should  be  preferred 
to  sulphur  which  has  been  first  melted  and  then  ground.  Treatment  with 
sulphur  should  be  tried  in  those  places  where  the  wheat  stalks  are  crowded, 
in  moist  localities,  particularly  when  the  bases  of  the  culms  are  seen  to  ex- 
hibit a  tendency  to  blacken.  The  amount  applied  should  be  178  lbs.  per 
acre.  This  application  must  be  repeated  in  case  of  lodging  of  the  wheat, 
and  more  especially  if  a  progressive  invasion  of  fungi  is  observed.  As 
in  the  case  of  the  vine,  the  treatment  must  be  carried  out  in  hot  and  clear 
weather,  with  no  wind.  When  the  wheat  is  flowering  treatment  with  sul- 
phur would  be  out  of  place,  but  it  can  be  done  before  or  after.  The  wheat 
crop  having  been  got  in  and  weighed,  it  should  be  ascertained  whether  the 
treatment  has  rendered  the  soil  more  fertile  for  the  crop  next  in  rotation. 

970 -Action  of  Ammoniacal  Salts  on  the  Growth  of  Barley.  —  Soderbaum  h.  <;.,  in 

Kittigl.  Landtbruks-Akadcmuns  Handlitt'^ar  ndi  7  idskrifl,  l,yth  Year,  Sos.    1-2,  pp.  .S7-66. 
Stockholni,  i()i6. 

Ammoniacal  salts  applied  to  soil  under  grass  or  grain  crops,  and  manur- 
ed with  phosphates  of  low  solubility  (bone  meal,  tricalcic  phosphate  or 
phosphorites)  give  better  results  than  sodium  nitrate.  Barley  is  an  excep- 
tion to  this  rule  as  it  seems  to  take  more  readily  to  nitrates.     A  special 
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series  of  investigations  was  undertaken  by  the  writer  with  the  specific 
object  of  studying  and  explaining  this  special  behaviour  of  barley.  The 
article  sets  out  the  results  of  these  experiments.  84  glass  vessels  were  used, 
50  cm.  high  and  25  cm.  in  diameter,  each  containing  28  kilograms  of  sandy  .soil, 
plus  1. 17  grms.  of  potassium  cliloride  and  0.50  grms.  of  sodium  chloride,  which 
corresponds  to  134  lbs.  of  K.^O  per  acre.  The}^  were  divided  into  3  groups 
of  27  vessels  each,  manured  with  3  different  kinds  of  phosphates :  superphos- 
phate, basic  slag  and  bone  meal,  in  the  respective  proportions  of  3.65  grms. 
'J.2']  grms.  and  3.45  grms.  per  vessel,  which  corresponds  to  134  lbs.  of  P2O5 
per  acre.  To  each  phosphate  there  was  afterwards  added  one  of  the  3 
nitrogenous  manures :  sodium  nitrate,  ammonium  chloride  and  ammonium 
sulphate,  in  the  proportions  of  4.50  grms.,  2.80  grms.  and  3.48  grms.  respec- 
tively, which  corresponds  to  134  lbs  of  nitrogen  per  acre. 

Each  grou])  of  27  vessels  was  thus  in  turn  subdivided  into  3  groups  of 
9,  differing  in  the  nature  of  the  nitrogenous  manure  ;  these  9  vessels  were 
finally  divided  into  3  groups  of  3,  one  of  which  received  no  further  treat- 
ment, while  the  other  2  received  an  addition  of  magnesium  sulphate  and 
magnesium  carbonate  (magnesite)  respectively,  in  the  proportion  of  i  grm. 
and  3.44  grms.  Finally  three  pots  were  manured  with  nitrate  of  soda,  with- 
out phosphates. 

The  barley  was  sown  on  the  4th  May  1915  and  the  first  seedlings  ap- 
peared on  the  nth.  Towards  the  end  of  the  same  month,  in  the  series: 
superphosphate,  ammoniacal  salts,  sulphate  of  magnesia,  it  was  observable 
that  the  leaves  were  yellowing  and  a  stoppage  of  growth  was  taking  place, 
followed  in  some  instances  by  the  death  of  the  plant.  These  pathological 
symptoms  developed  with  greater  intensity  in  the  case  of  the  ammonium 
chloride,  and  less  strongly  in  the  presence  of  annnonium  sulphate.  When, 
however,  the  crisis  had  once  been  successfully  passed,  the  plants  started 
growing  and  developing  again  normally.  In  the  series  :  superphosphate, 
ammoniacal  salts,  magnesium  carbonate,  no  pathological  effect  was  observed. 
The  crop,  collected  on  the  12th  Augusr,  gave  the  results  set  out  in  the  Table 
annexed. 

The  figures  compiled  in  the  Table  confirm  what  was  already  perfectly 
obvious  3  weeks  after  sowing.  Both  in  the  superphosphate  and  in  the  bone 
meal  series,  the  ammoniacal  salts  produced  results  inferior  so  those  brought 
about  by  nitrate,  and  this  difference  is  still  more  notable  if  the  superphos- 
phate alone  is  taken  into  account.  Taking  as  equal  to  100  the  crop  ob- 
tained by  the  use  of  nitrate,  we  have  for  the  ammoniacal  salts  an  average 
of  90  to  80,  dropping  even  to  Oo  in  unfavourable  cases.  It  is  interesting  to 
note  that  with  ammonium  chloride  better  results  are  obtained  on  the  whole 
than  with  sul])hate,  in  spite  of  the  serious  symptoms  of  i)oisoning  met  with 
in  the  early  phases  of  growth  of  the  seedlings.  In  the  series  :  bone  meal, 
ammoniacal  salts,  the  magnesium  carbonate  raises  the  yield,  while  in  the 
series  :  bone  meal,  nitrate  of  soda,  it  cau.ses  a  marked  diminution. 

If  we  now  examine  the  basic  slag  series,  the  picture  presented  is  quite 
a  different  one.     All   the  differences,  more  or  less  marked,  between    the 
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'     Results  of  Experiments.  Yield 
for  each  vessel  in  grams 

Takint;  the  yield 
obtained  witli   phos- 
phate and  nitrate 
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of  soda  as  tciual 
to  100, 

1          s  1 
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.2  a, 
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the  result  is  : 
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j      ^ 
"3  2        .S 
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Nitrate  of  soda 

3-9 

0.5 

3.4 

20.8 

6.800 

_ 





Superphosphate  : 

« 

Nitrate  of  soda 

62.4 

31-7 
340 

30-7 

34-9 

37-2 
36.7 

o.<^68 
1.026; 

lOO.O 

III. I 

lOO.O 

107.3 

1 00.0 

Nitrate  of  soda  +  suljihate  of  magnesia   . 

68.9 

115.3 

»                 "       +  carbonate           » 

61.9 

31-9 

30.0 

35-3 

0.940 

99.1 

100.6 

97-4 

Ammonium  chloride 

134 

7.2 

6.2 

25-4 

0.861 

16,0 

21.4 

10.2 

Ammonium  chloride  +  sulphate  of  magnesia 

X5.6 

8.7 

6.9 

26.0 

0.793 

20.0 

26.2 

12.8 

»                   ))             +  carbonate        » 

53-1 

29.8 

23-3 

31-9 

0.781 

84.1 

93-9 

72.8 

Sulphate  of  ammonia 

8.9 
9.8 

4.0 

4-7 

4.9 
5.1 

20.0 

1.225 
1.085 

8-5 

II. 2 

5-4 

Sulphate  of  ammonia  -f  sulphate  of  magn. 

21.8 

10. 1 

13.4 

6.2 

»                   »             -r  carbonate         » 

59.2 

33.6 

25.6 

330 

0.761 

94.5 

106. 1 

81.3 

Basic  slag : 

66.8 

33-9 

32.9 

34-2 

0.970 

lOO.O 

1 00.0 

1 00.0 

Nitrate  of  soda  -f  sulphate     of    magnesia 

66.4 

33.9 

32.5 

35-7 

0.958 

99-3 

lOO.O 

98.6 

»                »        4-  carbonate                  » 

65.6 

33-9 

.31-7 

35-2 

0.935 

98.1 

lOO.O 

95-9 

Ammonium  chloride 

65-3 
67.6 

350 
36.1 

303 
31-5 

32.5 

0.865 

97.6 

103.2 

91. 1 

Ammonium  chloride  +  sulphate  of  magnesia 

33-5 

-J 
0.872 

101.2 

106.5 

95-2 

»                   »         4- carbonate          » 

67.8 

368 

31.0 

34.5 

0.842 

101.5 

108.6 

93-5 

Sulphate  of  ammonia 

64.4 
66.5 

34-2 
35-5 

30.2 
310 

37-3 
36.5 

0.883 
0.873 

96.1 

100.9 

90.8 

Sulphate  of  ammonia  +  sixlphate  of  magn. 

99-5 

104.7 

93.5 

»                   0            -\-  carbonate       » 

634 

33-3 

30.1 

390 

0.904 

94-5 

98.2 

90.5 

Bone  Meal  : 

Nitrate  of  soda 

53-6 
46.0 

25.2 

28.4 

27.9 

1. 126 

lOO.O 

lOO.O 

1 00.0 

Nitrate  of  ^^oda   +  sulphate    of    magnesia 

21.1 

24.9 

26.5 

1. 180 

84.7 

83.4 

86.0 

»               »          +  carbonate                 » 

28.7 

"•3 
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21.6 

1.539 

49-9 

43-7 

56.0 

Ammonium  chloride 

28.3 
21.5 

16.5 
12.3 

II. 8 

31-7 
29.1 

0.715 
0.748 

49.1 
35-4 

64.7 

33.6 

Ammoniimi  chloride  +  sulphate  of  magnesia 

9.2 

47-7 

23.2 

.1                     »          +  carbonacc     » 

43-8 

23.1 

20.7 

28.0 

0.896 

80.2 

91.5 

69.2 

Sulphate  of  ammonia 

18.1 

IO-5 

7.6 

22.4 

0.723 

28.5 

40.4 

16.8 

Sulplijitc  of  tunmonia  +  sulphate  of  magn. 

18.1 

10.3 

7-8 

22.9 

0.757 

28.5 

39-6 

17.6 

"                   »              +  carbonate      » 

47-4 

24.7 

22.7 

27-3 

0.919 

87.5 

97-9 

77.2 
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ammoniacal  salts  and  nitrate,  between  the  sulphate  and  carbonate  of  mag- 
nesium, and  between  the  different  ammoniacal  salts,  tend  to  disappear. 

In  some  cases  the  ammoniacal  salts  may  produce  a  crop  equal  to  that 
obtained  with  the  nitrates,  and  if,  under  many  other  circumstances,  the  ni- 
trate still  retains  an  indisputable  superiority,  the  fact  is  probably  due  to 
a  poisonous  action  of  ammoniacal  salts  on  the  growing  seedlings.  An  expla- 
nation has  been  offered  for  the  specificallj^  favourable  action  of  the  am- 
moniacal salts  by  connecting  it  with  the  acid  physiological  character  of 
the  latter.  Both  in  the  chloride  and  the  sulphate,  the  cation  NH^  is 
alone  absorbed  and  utilised  by  the  plant,  while  the  anions  CI  or  SO4  are  onh' 
partly  fixed,  and  hence  there  results  a  progressive  increase  of  acidity  in 
the  plant  substance,  which  is  quite  sufficient  at  this  stage  to  produce  an 
action  injurious  to  growth.  On  these  h'nes  the  favourable  effects  of  magne- 
sium carbonate  in  the  series  :  phosphates,  ammoniacal  salts,  might  be  ex- 
plained, as  likewise  the  superiority  of  the  slag  with  large  lime  contents  over 
the  other  phosphate  manures,  etc.  All  that  is  here  in  operation  would  be 
merely  the  neutralising  power  of  the  two  carbonates,  that  of  magnesia  and 
that  of  lime. 

The  following  facts  however  conflict  with  this  h3-pothesis : 

i)  The  sick  plants  were  young  ones,  and  so  small  as  yet  that  it  cannot 
be  certain  that  fhey  had  absorbed  nitrogen  to  an  extent  capable  of  notice- 
ably influencing  the  composition  of  their  substance. 

2)  If  the  weight  of  the  dry  substance  of  the  3  weeks  old  seedlings 
which  grew  in  one  vessel  be  taken  as  equal  to  6  grms.,  there  will  be  in  all  about 
24  grms.  of  green  substance.  Out  of  24  grms.  of  fresh  substance  there  is 
0.144  grni.  of  nitrogen,  corresponding  to  0.375  grm.  of  hydrochloric  acid, 
which  would  require  0.51  grm.  of  calcium  carbonate  for  its  neutralisation. 
Bone  meal,  however,  contains  calcium  carbonate  in  the  proportion  of  1.26 
grms,  more  than  twice  what  is  required,  and  in  spite  of  this  it  does  not  suf- 
fice alone  to  counteract  the  injurious  action  of  the  ammoniacal  salts. 

3)  Finally,  it  was  observable  that  ammonium  nitrate,  though  physio- 
logically a  perfectly  neutral  salt,  produces  the  same  effects  as  magnesium 
chloride  and  sulphate,  though  to  a  less  extent. 

Thus  the  hypothesis  of  a  progressive  acidification  of  the  substance  of 
the  plants  must  be  dismissed,  and  it  is  more  in  keei)ing  with  the  facts  to 
assume  that  what  really  takes  place  is  a  poisonous  action  of  the  ammoniacal 
salts  exerted  direct  on  the  plant. 

Recent  experiments  appear  to  show  that  the  carbonates  of  calcium 
and  magnesium  promote  the  processes  of  nitrification  by  bringing  about  the 
transformation  of  the  injurious  ammoniacal  salts  into  nitrates  which  are 
not  injurious  :  hence  their  beneficial  action. 

971  -  Oat-growing  in  the  State  of  Washington,  United-States.  —  schafer  e.  g.  and  Gai- 
nes E.  F.,  in  State  CullcL;e  of  Washini;ton,  A<^nct(llurn!  F.xpen'ment  Sta-lion,  Pullman, 
Washington,  BullctinNo.  129,  13  pp.,  3  fig.  I'ullnian,  March  1916. 

After  wheat,  oats  are  the  most  important  grain  crop  cultivated  in  the 
State  of  Washington.  During  the  ten-year  period  which  closed  in  1914,  the 
average  annual  production  was  1.1  629  253  bushels ;  the  average  area  oc- 
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cupied  for  the  same  ten-year  period  was  242  831  acres  :  the  average  5deld 
47.9  bushels  per  acre.  Both  the  area  under  oats  and  the  average  unit 
production  are  in  continual  increase. 

The  major  part  of  the  oats  produced  by  this  State  is  grown  in  two 
widely  separated  districts:  the  county  of  Skagit  in  the  western  part,  and 
the  counties  of  Spokane  and  Whitman  in  the  eastern  part. 

A  study  of  the  conditions  peculiar  to  those  sections  where  oats  are  grown 
in  large  quantities  indicates  that  the}^  thrive  better  in  a  rather  moist  cli- 
mate. Trials  for  determining  the  quantity  of  moisture  required  by  the 
different  cultivations  showed  that  oats  in  order  to  produce  a  unit  of  weight 
of  dry  substance,  require  more  water  than  does  barle^^  or  wheat.  The  max- 
imum unit  yields  are  obtained  where  the  vegetative  period  is  long  and  com- 
paratively cool. 

Table  I  sets  out  the  characters  of  the  most  important  varieties  of  oats 
in  the  State  of  Washington.  They  are  determined  from  plants  grown  at 
Pullman.  Table  II  indicates  the  unit  productions  obtained  from  the  best 
varieties  in  open  field  experiments  at  Pullman. 


Tabi^e  I. 


Characteristics  of  the  principal  varieties  of  oats 
grown  in  the  State  of  Washington. 


Height 

Rigidity 

Shape 

Colour 

Norn- 
ber 

Percent 

Weight 

Date 

Variety 

of 

of 

of 

of 

of 
grains 

of 

per 

of 

plant 

straw 

panicle 

grains 

per 
5  g 

hull 

bushel 

ripeuiug 

Abundance .    .    . 

49.7  ins 

93-9% 

spreading 

white 

196 

29.8% 

39.olbs 

9  August 

Banner 

48.7 
48.9 

89.9 
86.9 

» 

)) 

198 

28.4 
29-5 

39.7 
42.0 

8        » 

Sparrowbill .    .    . 

» 

» 

144 

7        » 

Swedish  Select   . 

28.0 

86.9 

)) 

)) . 

162 

27-5 

41-7 

7       » 

Sixty  Day  .    .    . 

41.4 

87.2 

» 

light  yellow 

259 

257 

35-7 

25  July 

Danish     .... 

50.2 

87.3 

compact 

white 

190 

27.4 

39-0 

13  August 

Potato 

46.7 

T2.2 

95-2 
86.4 

spreading 
side  panicle 

228 

27.0 
29.9 

37-7 
40.7 

II       » 

Grey 

dark  grey 

162 

4       »      . 

Regenerated  Swe- 

dish Select  .   . 

49.9 

92.2 

spreading 

wliite 

180 

26.3 

42-3 

6       » 

Palouse   Wonder 

509 

89.4 

II 

» 

171 

24.9 

41.7 

7       >' 

Dun 

49.4 
49.8 

81.3 
89.2 

)) 

186 

24-3 
25-5 

41.0 
42.0 

9       " 

Madison  . 

I) 

» 

176 

7      » 

Canadian 

49.6 

91.9 

» 

» 

183 

29.1 

45-3 

I  St    n 

I<incoln    . 

49-7 

91. 1 

» 

1) 

177 

28.2 

46.0 

30  July 

Yielder 

48.4 
42.6 

92.0 
86.9 

» 

I) 

166 

27.9 

41-3 
52.0 

7  August 
13       » 

Hulles  .    . 

» 

» 

387 
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Table  II.  —  Yield  of  some   varieties   of  outs  {averages  of  the   1914   (ind 
19I5  crops)  and  comparison  between  their  Cropping  Powers. 


Variety 


Abundance .  . 
Banner  .  .  . 
Sparrowbill .  . 
Swedish  Select 
Sixty  Day  .  . 
Danish  .... 
Potato  .... 
Grey 


81.7 

111.9 

78.3 

i"7-3 

76-5 

104.8 

78.2 

1 07. 1 

77.2 

105,8 

(J5-4 

89.6 

<>5-9 

90.3 

64.0 

87.7 

Taking  as  loo  the  average  of  all  varieties,  which  was  2  336  lbs.  per  acre. 


972  -  Destruction  of  the  Bean  Germ.  —  Bussard,  in  Comptes  Rendus  dc  r Academic  d'Aiifi- 
culturc  dc  France,  Vol.  II,  Year  1916,  No.  19,  pp.  550-551.  Paris,  iqi6. 

A  method  was  required  of  destroying  bean  embryos  without  injury  to  the 
cooking  value  of  the  seed.  The  experiments  covered  three  varieties :  Alge- 
rian white,  black  and  red  beans.  The  experiments  proved  that  when  only 
a  few  seeds  are  concerned,  immersion  for  one  minute  in  boiling  water  is 
su.fhcient  to  deprive  seeds  which  were  previously  capable  of  germinating 
in  the  proportion  of  y5  %  of  all  germination  capacit5^  When  dealing 
with  several  pounds  it  will  be  prudent  to  prolong  the  immersion  for  4  to 
5  minutes.  This  time  should  not  be  exceeded,  to  jorevent  any  cooking 
action  being  begun.  The  scalded  beans,  on  drying  in  the  open  air,  by  spread- 
ing them  in  a  thin  layer  on  a  flat  surface,  rapidly  give  up  the  water  they  have 
absorbed.  Within  24  to  28  hours  the  bean  appears  to  be  perfectly  dry, 
slightly  wrinkled,  and  rather  duller  than  the  normal.  It  possesses  very  good 
keeping  properties,  and  its  cooking  qualities  are  not  impaired. 

973  -  Some  Factors  affecting  the  Cooking  of  "  Dholl"  {Cajanus  indicus).  —  vis- 

WANATH  B.,  lyAKSHMANA  T.  Row  and  Raghunathaswami  Ayyaxgau  I'.  A.,  in  Memoirs 
of  the  Department  of  Ai^riciilliirf  <}/  India,  Chemical  Series,  i)p.  i,\')-i6^,  tables  6.  dia- 
fijanis  4,  Calcutta,  April  1916. 

"  Red  gram  "  or  "  Pigeon  pea  "  {Cajanus  indicus)  is  grown  in  India 
as  a  food  substance,  which,  in  Southern  India,  is  one  of  the  products  re- 
sorted to  by  vegetarians  in  order  to  increase  the  nitrogenous  content  of 
foods  with  a  rice  basis.  While  peas  and  other  pulses  are  cooked  fresh,  the 
"  red  gram  "  is  gathered  when  ripe,  is  dried  in  the  sun  and  husked,  the 
grains  forming  dholl,  which  is  cooked  and  eaten.  In  the  vSouth,  the  grains 
after  drying  are  mixed  with  red  earth  and  water,  they  are  left  for  one  night 
in  this  mixture  and  are  then  dried  in  the  sun  before  husking. 
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The  writers  have  investigated  the  effect  of  the  composition  of  the  water 
on  cooking.  They  made  use  of  waters  the  content  of  sohd  matter  in  which 
ranged  from  o  to  i  225  per  100  000.  They  observed  that  the  presence  of 
dissolved  salts  in  the  water  largely  affects  the  time  required  for  cooking, 
which  is  longer  in  the  case  of  salt-charged  waters.  P\irthermore.  the  adding 
of  bicarbonate  of  soda,  which  is  conmionly  done  in  the  South  of  India, 
reduces  the  time  of  cooking.  The  rapidity  of  cooking  depends  therefore 
on  the  one  hand  on  the  quantity  of  dissolved  salts  and  on  the  other  hand  on 
the  nature  of  those  salts. 

The  method  which  consists  in  determining  the  time  of  cooking  is  a 
ver}'  primitive  one  however,  which  can  only  give  approximate  results. 
The  writers  adopted  a  different  one  based  on  a  measurement  of  the  quantity 
of  starch  substance  dissolved  during  cooking.  In  addition  to  this  weight  of 
starch  which  passed  into  solution,  they  determined  the  weight  of  the  dry  sub- 
stance of  the  dholl  before  and  after  boiling,  as  well  as  that  of  the  nitrogenous 
substances  in  the  dlinU  before  and  after  boiling.  The  experiments  showed  that 
some  salts,  such  as  the  salts  of  calcium  and  magnesium,  sodium  chloride 
and  hydrochloric  acid,  sulphates  and  carbonates  reduce  the  rapidity  of 
cooking,  the  reduction  being  apj^roximatel}-  proportional  to  the  concentra- 
tion of  the  salts.  On  the  other  hand,  alkaline  carbonates  and  alkalies  pro- 
duce an  acceleration.  The  substances  which  accelerate  cooking  most 
are  those  which  exert  a  greater  solvent  action  on  the  albuminoid  sub- 
stances as  compared  with  the  starch,  which  points  to  the  definitive  conclu- 
sion that  the  rapidity  of  dissolution  of  the  albuminoids  forms  the  determin- 
ing factor. 

The  writers  al.so  made  it  their  work  to  ascertain  whether  the  accelerat- 
ing agents  did  not  act  by  saponification  of  the  fatty  substances.  They  found 
that  the  fat  content  of  the  dholl  exercises  but  very  little  influence,  if  any, 
on  the  rapidity  of  cooking.  The}'  furthermore  observed  that  the  practice 
of  treating  the  gram  with  red  earth  and  water  entails  quite  a  marked  de- 
lay in  the  rapidity  of  cooking  ;  this  treatment  however  is  of  advantage  be- 
cause it  enables  the  gram  to  be  more  easily  broken  and  husked.  Finally, 
they  studied  the  influence  of  different  salts  on  the  liquefaction  of  starch, 
utilising  rice  starch  purchased  as  pure  and  passed  through  a  100  mesh  sieve  ; 
they  found  that,  among  the  substances  used,  only  caustic  potash  increases 
the  quantity  of  liquefied  starch,  as  compared  with  pure  water  ;  this  quantity 
is  on  the  bther  hand  reduced  by  the  other  products  tried,  hydrochloric  acid, 
carbonates  of  sodium  and  calcium,  sulphates  of  sodium  and  magnesium, 
chlorides  of  sodium,  magnesium  and  calciimi. 

974  -  Comparative  Experiments  in  the  Growing  of  some  Varieties  of  Potato  at  the 
Scientific  Agricultural  Station  of  Flahult,  Sweden.  -  von  feilitzkn  jijalmar,  in 

S<i)isk(i-Miisskulluilriii)iiiv^t'n    lilsknil,  W-ayXXX,  Xd.  ::,  pp.  iio-i^,"!.  Joiikoping,  1916. 

Experiments  in  sandy  and  peaty  soils  with  the  following  varieties  of 
potatoes  : 

lutrly:  I,iicya,  Midsoniniar,  IIavl)inm.r,  Juni,  Atalaiita,  Admiral,  Niouwc  Muizcn  ;  I'liirly 
early  :  Mossios,  Svalofs  21  71  and  3101,  Gchdnmit  Haas,  luionu,  SvaliJfs  .;(>3i;  Raflur  liilc:  C.er 
tnid,  Non  plus  ultra,  The  I'aktor,  Makalos,  Up  to  date,  Hiiganas,  I'rcihcrr  von  Wangi-nheim, 
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>Svalols  3  (d'Eldorado),  Jubel,  Union,  Dunusia,  vSvensk  Gamda  roda,  General  Cronje,  Svalofs 
72  (de  Magnum  bonuni),  Hoit  Jamtlandspotatis,  Eldorado,  New  Guardian,  Hassia,  Roode  Star  : 
Late  :    Juvel  and  Bohms  Erlolg  ;    Very  Intr  :  Switez  and  Svalofs  1 18(>. 

The  yield  of  potatoes  was  on  the  average  very  high:  11.94  tons  per 
acre.  Gertrud  leads  with  18. i  tons,  after  come  Lycya,  Mossros  and  Juvel, 
with  17  ;  16.4  and  16.2  tons  respectively. 

In  the  different  groups,  the  best  results  were  obtained  with  the  follow- 
ing varieties  : 

lyucya  17  ;  Midsommar  13.9  ;  Harbinger,  11.9. 

Massros  16.3  and  Svalofs  2171,  with  14.9. 

Gertrud  18  ;  Non  plus  Ultra  15.84  ;  The  Faktor  15.76  ;  Makalos  14. R5  and  ITp  to  date  14.85. 

Juvel  16.25. 

Switez  1 1. 2. 

The  proportion  of  small  tubers  averages  g.i%  with  a  maximum  of  20.9  % 
for  Gamba  Svenska  roda,  and  after  this  New  Guardian,  19.6  ;  Nieuwe 
Muizen,  17.9  and  Boode  Star,  17.2  %.  The  average  starch  content  for  the 
different  varieties  is  shown  by  the  following  table  : 

Varieties  Maximum  Minimum  .\veraE;e 

Early 15.55  o/^              J2.93  o,;^  jj  5-  o,^ 

Fairly  early 16.93                    i3-oo  1-1-93 

Rather  late 17.85                    1313  15.23 

I*ate 17.65                    16.73  17.19 

Very  late 18.55                   i7-45  18.00 

The  leading  position  is  taken  by  Switez,  with  18.55  %  ;  next  come 
Roode  Star  (17.85),  Erfold  (17.65),  Cronje  (17.60),  Svalofs  1189  (17.45). 
Non  plus  Ultra  (17.35),  Gertrud  (17.28)  and  Makalos  (17.03  %). 

The  following  figures  in  respect  to  the  connection  between  the  nature 
of  the  soil  and  the  starch  content  are  of  some  interest : 


Varieties 

Early 

Fairly  early 13. 

Rather  late 

I,ate 

Very  late 

The  percentage  of  .starch  therefore  increases  when  the  humic  substance 
is  reduced.  The  maxinuim  yield  of  starch  per  acre  was  obtained  with  Ger- 
trud (7  000  lbs) ;  after  which  come  Non  plus  Ultra  (6166),  Juvel  (6080), 
Makalos  (5671)  and  Wangenheim  (5371  lbs  per  acre). 

It  is  proposed  to  continue  these  comparative  exi)eriments  for  4  years 
longer. 


Peaty 
soil 

Sandy 
soil 

Sand  with 
little  hnmns 

Piire 
sand 

12.96 

14-02 

13-65 

13.66 

13-77 

15-05 

■  15-37 

15.45 

1-1.32 

14-97 

15-70 

15-95 

15-55 

17.60 

17-45 

18.15 

15-85 

18.70 

18.65 

18.80 

FORAGK  CROPS.  :\n-:ADOWS  AND  PASTURKS 


128^ 


975  -  Economic  Desirability  of  Tree  Planting  in  Grasslands.  —  Spiridonovn.,  in  3e- 

.U.teOih.lh'O'ciid.H   I\iiciii(i    (A'^iiculliiiuil    (uiTdfc),    Xo.   12    (128),    pp.    310-311.    Petro- 
grad,  March   191 6. 

Observations  effected  during  a  period  of  25  years  on  more  than  44  hec- 
tares of  the  zone  of  "grey  earths  "  in  Russian  Europe,  highly  suitable  for 
sylviculture  (i).  The  above  area  was  divided  into  18  meadows,  part  of 
which  was  already  free  from  trees  when  purchased ;  the  remainder  being 
sown,  the  trees  being  retained  as  far  as  possible.  The  soil  is  peaty,  sandy 
or  "  podzol ". 

During  two  or  three  periods  of  great  drought,  the  value  of  the  treeless 
grasslands  fell  off  12  to  50  %,  while  that  of  the  grasslands  planted  with 
trees  increased  16  %.  In  rainy  years,  the  latter  exhibit  much  better  vegeta- 
tion than  that  of  grasslands  without  trees. 

At  the  beginning  of  the  period  of  utihsation  the  treeless  grasslands  were 
the  best  as  regards  vegetation  ;  about  12  years  afterwards  however  the  com- 
position and  appearance  of  the  vegetation  suddenly  grew  worse,  and  at  the 
present  time  (25  to  30  3-ears  after)  these  grasslands  have  the  aspect  of  moor- 
land covered  with  Nardiis  stricta  ly.  Tillage,  manuring  and  sowing  with 
good  forage  crojjs  were  not  eifective  in  producing  a  permanent  improve- 
ment of  these  grasslands. 

The  turf  layer  was  broken  up  at  a  suitable  moment,  and  the  grass- 
lands were  ploughed,  after  which  various  crops  were  sown  but  the  result 
obtained  was  always  the  same.  In  the  first  year  the  grassland  produced 
35.8  cwt  of  hay  per  acre  containing  80  %  of  leguminous  plants  ;  in  the  2nd 
year  it  produced  about  17.9  cwt.  of  hay  in  which  Gramineae  predominated ; 
in  the  3rd  and  4th  year  the  crop  became  poor  ;  it  afterwards  fell  off  rapidty 
to  such  an  extent  as  to  be  below  that  of  the  uncultivated  grasslands. 

In  the  grasslands  planted  with  leafy  trees  (in  this  case  birches)  the  ve- 
getation begins  to  improve  towards  the  12th  year  after  they  have  begun 
to  be  utilised,  and  attains  its  maximum  development  between  the  i6th 
and  the  20th  year.  Then,  when  the  tops  of  the  trees  are  in  contact  as  well 
as  their  roots,  there  is  a  rapid  retrogression  :  vegetation  becomes  sparser, 
the  leguminous  plants  disappear  and  the  crop  suddenh^  declines.  If  howe- 
ever  during  this  period  the  trees  are  felled,  there  is  for  3  or  4  years  a  fine  hay 
crop,  rich  in  Lathyrus  pratensis,  Trifolium  montaniim,  and,  it  appears, 
in  T.  incarnatiim.  This  operation  however  is  not  desirable.  It  is  bettet  to 
rest  content  with  poor  crops  for  6  to  8  years  (which  crops,  however,  never 
fall  below  the  level  of  those  yielded  by  Nardiis  stricta  in  the  treeless  grass- 
lands), after  which  the  trees  are  felled.  After  28  years,  each  birch  tree,  ac- 
cording to  the  writer's  investigations,  yields  2.8  cubic  metres  of  wood  apart 
from  branches.  In  short,  these  observations  hold  out  the  prospect  of  ob- 
taining at  the  same  time  a  wood  which,  at  the  rate  of  144  trees  per  acre, 
will  yield  in  about  28  years  400  cubic  metres  of  wood  and  also  good  hay  crops. 
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(i)  The  "  grey  earths  "  oi  the  wcwmIciI  and  steppe  zone  form  the  transition  from  the  "  pod- 
znl  "  zone  to  that  of  "  tcheruozioiii  ".  They  ]>reeede  the  step])cs.  In  T\iiropean  Russia  their 
width  ranges  from  62  to  124  miles.  (/'"''■) 
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The  above  observations  relate  to  i^rasslands  very  irregularly  planted 
with  birch  trees,  the  roots  of  which  spread  out  near  the  surface  of  the  soil 
and  de])rive  it  of  moisture.  When  the  roots  of  neighbouring  trees  inter- 
lace in  the  20th  year,  the  falling  off  in  the  hay  crop  is  probably  dvie  to  short- 
age of  water.  If,  however,  instead  of  birches  the  grassland  is  planted  with 
deep-rooted  alders,  this  phenomenon  does  not  take  place.  Round  about 
the  alders  the  vegetation  is  of  better  a])])earance  than  roimd  the  birches, 
and  is  higher  ;  it  extends  right  up  to  the  tree  trunks  without  any  reduction 
in  height  or  change  in  colour,  while  arovmd  the  birches  circles  of  weaker  and 
discoloured  vegetation  form  which  extend  in  the  course  of  time.  With  re- 
gard to  the  greater  care  required  by  the  upkeej)  of  high  forest  alders  as 
compared  with  that  demanded  by  birch  trees,  the  desirability  from  the  eco- 
nomic point  of  view  of  planting  grasslands  with  alder  is  brought  out  clearly  : 
with  220  alders  per  acre  a  good  high  crop  ma}^  be  maintained  without 
manuring  and  without  any  hindrance  to  the  growth  of  the  grass  and  the 
use  of  the  reaper.  The  trees  may  be  replaced  every  14  or  15  years  without 
injuring  the  grassland,  by  planting  young  trees  5  or  6  years  old  in  the  clear 
spaces  7  years  before  felling  the  old  ones. 

Anticipating  the  objection  of  insufficiency  of  sunlight  on  a  piece  of 
grass  land  planted  with  trees,  it  is  stated  that  though  this  objection  may 
be  true  for  a  wet  climate  it  is  not  true  for  a  dry  climate,  where  excessive 
sunshine  results  rather  in  burning  the  grass  than  promoting'  the  fojma- 
tion  of  chlorophyll. 

Finally,  stress  is  laid  on  the  importance  of  the  potassic  and  phosphatic 
manure  formed  by  the  large  quantities  of  dead  leaves  which  a  forest 
17  to  22  years  old  is  capable  of  yielding  the  elements  of  which  are  taken 
from  the  subsoil. 

Although  these  observations  do  not  constitute  really  strict  scientific 
experiments,  they  nevertheless  enabled  the  writer  to  conclude  with  certainty 
that  grasslands  planted  with  trees  or  wooded  meadows  will  on  the  average 
yield  more  hay  than  grassland  without  trees  ;  furthermore  it  supplies  tim- 
ber. It  is,  however,  necessary,  to  repeat  the  experiments  with  cultivation 
of  the  alder  tree  in  regular  lines  to  the  number  of  184  to  216  trees  per  acre 
of  grassland,  doing  the  same  with  the  birch  and  the  oak,  in  order  to  as- 
certain definitively  whether  the  combination  is  desirable. 

976  -  Moisture  Content  and  Shrinkage  of  Forage  and  the  Relation  of  these  Factors  to 
the  Accuracy  of  Experimental  Data.  —  vonall  h.  n.  and  mc  kkeRolanb,  in  Vnited 

States  Dcpiiitmcnl  ni  Ai^iiculliirr,  liullclin  No.  .^53,  37  pp.  Washington,  ]).C., March  13, 
1 1)1 6. 

The  variation  in  moisture  content  in  field-cured  forage  often  gives 
rise  to  errors  greater  in  amount  than  the  differences  in  ^-ield  between  im- 
I)roved  varieties  or  different  methods  of  culture.  A  study  of  the  use  of  sam- 
ples in  correcting  forage  yields  indicates  the  following  results  : 

i)  Air-dried  samples  are  a  little  less  accurate  than  oven-dried 
samples,  but  the  difference  is  so  small  that  the  air  drying  of  samples  can  be 
relied  upon  for  all  practical  purposes  on  correcting  forage  j'ields. 

2)  Mtich  greater  extremes  arc  found  in  the  sani])les  of  field-cured 
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material  than  in  the  samples  of  green  material,  indicating  that  duplication 
of  samples  is  more  important  in  the  former  than  in  the  latter. 

3)  Corrections  by  means  of  samples  can  be  accurately  made  from 
either  green  or  field-cured  material,  provided   care  is  used  in  sampling. 

4)  Considering  accuracy  of  results,  facility  of  handling,  and  ease 
in  figuring  percentages,  5-pound  samples  of  field-cured  material  and  10- 
pound  samples  of  green  material  are  recommended  as  the  most  desirable 
sizes  for  practical  use 

5)  Samples  need  not  be  duplicated  more  than  three  times. 

6)  The  percentage  of  moisture  in  the  dift'erent  crops  at  that  period  of 
growth  when  the}'  are  ordinarily  har\'ested  for  forage  was  as  follows  :  Al- 
falfa at  Chico,  Cal.,  75  to  78  per  cent.,  average  76.9  per  cent;  x\lfalfa  at  Arling- 
ton Farm,  Va.,  74  to  76.5  percent.,  average,  75.2  percent.;  Tall  oat-grass  and 
orchard-grass  mixture  at  Arlington  Farm,  Va.,  71  to 73  per  cent.,  average, 
72  per  cent.;  Timothy  at  New  Loudon,  Ohio,  when  in  full  bloom,  average, 
67.2  per  cent.  Sorghum  at  Amarillo,  Tex.,  70  to  63  per  cent.,  average,  71.2 
per  cent.  These  percentages  are  probabh'  near  the  average  for  each  crop, 
but  the  fact  that  McKee  found  75.8  per  cent,  and  Farrel  an  estimated  79.5 
per  cent  of  moisture  in  alfalfa  indicates  that  it  will  be  impossible  to  establish 
an}"  arbitrarj'  percentage  of  moisture  in  the  green  plant  as  a  basis  for  cor- 
recting forage  yields. 

7)  The  average  amount  of  moisture  in  field-cured  material  was  as 
follows  :  Alfalfa  2.3  per  cent.;  timothy,  20.3  per  cent. ;  tall  oat-grass  and 
orchard-grass  mixture,  29  per  cent.;  sorghum,  43.2  per  cent.  The  moisture 
content  of  field-cured  material  varies  so  widely  that  it  cannot  be  foretold 
with  accuracy. 

The  use  of  the  sample  method  in  correcting  forage  yields  would 
greatly  assist  in  standardizing  agronomic  data  and  do  much  to  promote 
greater  accuracy-  in  field  tests. 

The  sj'Stem  of  correcting  yield  data  by  the  use  of  air-dried  samples  is 
of  most  value  in  succulent  crops  like  sorghum  and  Sudan-grass  and  is  of 
least  value  in  fine-stemmed  plants  like  millet,  which  cure  quickly  and  rather 
completel}-. 

The  relation  of  the  moisture  content  to  the  stage  of  development  in 
the  plants  was  studied  in  alfalfa,  timothy,  and  sorghum.  The  results  were 
as  follows: 

i)  Alfalfa  at  Chico,  Cal.  :  Very  young  (12  inches  high),  78.9 per  cent.; 
one-tenth  in  bloom,  77.1  per  cent.;  full  bloom,  74.6  per  cent.;  past  full 
bloom,  73.4  per  cent. 

2)  Sorghum  at  Amarillo,  Tex.;  Very  young,  90.6  per  cent. ;  shooting 
for  heads  87.1  per  cent.;  beginning  to  head,  84.8  per  cent.  ;  full  bloom, 

80.4  per  cent.;  seed  ripe,  75.3  per  cent. 

3)  Sorghum  at  Hays,  Kans.,  varied  from  89.2  per  cent,  when  very 
young  to  73.2  per  cent  when  seed  was  ripe,  showing  practically  the  same 
gradations  as  at  Amarillo,  Tex. 

4)  Timothy  at  New  London,   Ohio :  Very  young   (10  to  12  inches  high) 

77.5  per  cent.;  just  heading,  76.6  per  cent.;  early  bloom,  71.4  per  cent.; 
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fall  bloom,  67.2  per  cent.;  leaves  fading,  58.6  per  cent.;  seed  mature,  51.2 
per  cent. 

5)  The  excessive  percentage  of  moisture  in  young  sorghum  explains 
the  verj'  chaffy  character  of  sorghum  hay  when  the  crop  is  cut  too  soon,  and 
the  90  per  cent  loss  in  weight  is  an  additional  reason  wh}^  sorghum  should 
be  fairly  mature  before  it  is  harvested. 

6)  The  moisture  content  of  an}'-  crop  at  a  given  stage  of  maturity 
is  not  constant,  but  ma}'  vary  with  the  conditions  under  which  the  crop  is 
grown. 

A  study  of  the  rate  of  loss  of  moisture  in  forage  during  the  early  sta- 
ges of  curing  shows  the  following  results  : 


Crop  and  location 


Alfalfa  at   Chico 

Alfalfa  at  Arlington  Farm    .   .    . 

Tall  Oat  grass  and  orchard  grass 
at  Arlington  Farm 

Timothy   at  New  lyondon.   .    .    . 

Sorghum  at  Hays 


Moisture  after 

Yz  hour 

I  hour 

2  hours 

3  hours 

4  hours 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

— 

17 

35 

— 

69 

6 

14 

23 

28 

32 

5 

12 

24 

30 

34 

6 

10 

18 

25 

30 

2 

5 

9 

12 

13 

The  approximate  losses  in  the  different  crops  were. 

i)  The  rate  of  loss  of  moisture  after  ctitting  differs  in  different  vari- 
eties of  the  same  crop,  as  well  as  in  different  crops. 

2)  Although  the  Arabian  alfalfa  loses  moisttire  faster  than  the  Peru- 
vian or  ordinary  alfalfa  in  the  first  one  or  two  hours  after  cutting,  still 
the  total  percentage  of  moisture  is  about  the  same  for  the  three  varieties. 

3)  A  high  percentage  of  leaf  surface  in  alfalfa  varieties  is  correlated 
with  a  rapid  loss  of  moisture  immediately  after  cutting,  but  it  does  not  in- 
dicate a  high  moisture  content. 

Studies  of  the  variation  in  the  moisture  content  of  growing  alfalfa 
during  a  single  day  at  Chico,  Cal.,  show  an  average  of  i  per  cent,  more 
moisture  in  the  alfalfa  at  8  o'clock  a.  m.  than  at  3  o'clock  p.  m. 

Studies  of  the  shrinkage  in  hay  after  storing  and  variation  in  moisture 
content  due  to  changes  in  atmospheric  humidity  made  with  baled  oat  hay  at 
Chico,  Cal.,  and  loose  timoth}'  hay  at  New  London,  Ohio,  indicate  results  as 
follows : 

i)  At  Chico,  Cal.,  where  the  atmospheric  hitmidity  changes  radically 
from  the  dry  stmimers  to  the  wet  winters,  baled  oat  hay  showed  a  shrink- 
age in  1914  of  9.1  per  cent,  between  June  i  and  August  31,  and  a  gain 
in  weight  from  August  31,  1914,  to  February  25,  1915,  of  5.  9  per  cent,  of  the 
original  weight. 
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2)  The  results  at  Chico,  Cal.,  indicate  that  even  baled  hay  responds 
noticeabh'  to  changes  in  atmospheric  humidity,  and  that  hay  dealers  are 
justified  in  taking  into  account  the  shrinkage  of  their  hay  when  fixing 
prices. 

3)  The  results  secured  at  Xew  London,  Ohio,  with  loose  timothy  mdi- 
cate  a  shrinkage  of  8.6  per  cent,  in  one  lot  and  15.  6  percent  in  another  lot, 
when  the  hay  was  stored  in  a  barn  for  about  three  months.  The  effect 
of  a  week  of  rainy  weather  was  indicated  by  an  increase  of  weight  in  the 
loose  hay. 

977  -  Investigations  into  Factors  affecting  the  Handling  of  Wheat  Hay,  including 

a  Study  of  its  Digestibility.  —  Perkins  Arthur  I.,  Phillips  J.  H.,  Spafford  W.  I. 
and  May  W.  S.,  in  Department  of  Agriculture  of  South  Australia,  Bulletin  .V°  82, 
pp.    1-38,    33  tables   -I-   3    fig.  Adelaide,    1914. 

From  the  investigations,  which  were  conducted  during  the  years  191 1- 
1913,  the  writers  have  drawn  the  following  general  conclusions  : 

The  yield. of  a  crop  of  wheat  cut  down  for  hay  will  vary  considerably 
according  to  the  stage  of  development  to  which  the  crop  has  attained. 
The  combined  results  of  the  two  seasons'  experiments  show  that  the  ave- 
rage increase  in  yield  above  that  of  a  crop  cut  in  the  full  bloom  stage  to  be. 

::o.3i  per  cent,  in  the  case  of  hay  cut     6   days  after  full  bloom 

24.02          »  »                     »  13            »                     ' 

36.04           "  »                      "  21             1)                     » 

32.62           »  »                     »  28            »                     » 

21.90            »  '                        '  33              »                       » 

14.24            "  '                       "  42*            » 

It  follows,  therefore,  that  maximum  yields  will  be  secured  from  cuts 
taken  about  three  weeks  after  full  bloom,  at  a  time  when  the  grain  is  just 
about  to  leave  the  milky  stage.  In  this  connection  it  should  be  recollect- 
ed that  these  three  weeks  have  reference  to  an  early  wheat  grown  itnder  con- 
ditions of  climate  such  that  there  elapses  a  period  of  six  weeks  between  full 
bloom  and  the  ripeness  of  the  grain.  In  a  general  waj'  it  is  perhaps  better 
to  state  that  maximum  hay  yields  may  be  expected  from  cuts  taken  when 
the  grain  is  about  to  leave  the  milky  stage  and  enter  upon  the  dough 
stage.  In  the  three  weeks  that  follow  full  bloom  time,  total  increase  in  hay 
yield  is  distributed  between  ears  on  the  one  hand,  and  culms,  and  flag  on 
the  other,  but  in  uneven  proportion,  the  ears  increasing  in  weight  at  a 
far  more  accelerated  ratio  than  the  culms  and  flag.  The  following  figures 
will  serve  to  indicate  the  nature  of  the  increases  gained  respectively  by 
ears  on  the  one  hand,  and  by  culms  and  flag  on  the  other,  over  and  above 
their  original  weight  at  full  bloom. 

Ears.  Culms  &  Flap;. 

At  full  bloom  time 100.00  100.00 

Six  days  after 137.77  118.28 

Thirteen  days  after 153.10  119.98 

Twenty-one  days  after, 246.75  120.48 

Twenty-eight  days  after 3-2 1.05  106.70 

Thirty-five  days  after 337. 00  92.54 

Forty-two  days  affp--   (grain  ripe).    .    .  340.40  83.33 

*  Grain  ripe. 


1288  FORAGE   CROPS,   MEADOWS  AND   PASTURES 


Therefore,  when  the  grain  begins  to  leave  the  milky  stage  there  is  not 
only  a  great  disproportion  between  the  relative  weights  of  ears  on  the  one 
hand,  and  cnlms  and  flag  on  the  other,  but  relatively  to  the  period  of  full 
bloom,  a  loss  of  weight  in  the  latter,  which  although  at  first  compensated  for 
by  a  corresponding  increase  in  the  weight  of  the  ears,  becomes  in  the 
end  an  actual  loss  of  what  might  have  been  good  feeding  material  had 
the  crop  been  cut  earlier.  In  other  words,  hay  cut  after  the  milky  stage  of 
the  grain  tends  more  and  more  to  become  ill  balanced  hay,  in  which  the 
culms  and  flag  rapidly  lose  their  feeding  value;  whilst  if  the  hay  is  not  cut 
at  least  a  fortnight  earlier  than  the  ripening  of  the  grain  there  arises  to  the 
grower  an  actual  loss  of  hay. 

In  the  matter  of  chemical  composition  the  chief  differences  between 
hay  cut  at  full  bloom,  and  later  cuts  are  as  follows  :  —  i)  Progressive 
decrease  in  the  percentage  of  mineral  matter  and  corresponding  increase 
in  that  of  organic  matter  characterises  the  gradual  ripening  off  of  the  crop. 

2)  The  percentage  of  proteins  shows  a  tendency  to  rise  during  the  first 
three  weeks  ;  thereafter  it  steadily  declines  to   the  ripeness  of  the  grain. 

3)  The  percentage  of  fat  appears  to  remain  more  or  less  stationary  through- 
out the  whole  period.  4)  The  percentage  of  carbohydrates  rises  regularly 
and  steadily  in  the  ears  thoughout  the  six  weeks.  It  is  balanced  by  a  cor- 
responding regular  decrease  in  culms  and  flag.  5)  Conversely,  whilst  the 
percentage  of  fibre  steadily  rises  in  culms  and  flag,  it  equally  steadily  de- 
clines in  the  ears. 

A  heavy  loss  of  dry  matter  was  noted  in  the  last  two  or  three  weeks  of 
the  development  of  the  wheat  crop,  a  loss  which  attained  to  22.9  per  cent 
of  the  maximum  cut  in  191 1,  and  6.41  per  cent,  of  the  maximum  cut  in 
1912.  This  loss,  no  doubt,  must  be  attributed  chiefly  to  the  fall  of  the 
exhausted  flag,  and  to  a  less  degree  to  occasional  shaking  out  of  grain  and 
other  accidental  causes  ;  to  the  weakening  or  suspension  of  the  assimilation 
function  ;  and  to  the  occasional  leaching  action  of  rain  on  a  dry,  porous 
tissue.  In  each  year,  however,  we  found  that  the  proportional  loss  of 
mineral  matter  was  considerably  greater  than  that  of  organic  matter,  and 
we  infer  therefrom  that  as  maturity  advances  there  must  be  some  sort  of 
migration  of  the  mineral  matter  towards  the  root  system. 

The  loss  of  weight  on  drying  of  a  wheat  hay  crop  becomes  gradually 
less  and  less  as  the  ripening  of  the  grain  is  approached.  It  is  represented 
by  close  on  three-quarters  of  the  green  weight  of  the  crop  in  the  full  bloom 
stage,  and  by  less  than  one-quarter  of  the  green  weight  when  the  grain  is 
ripe. 

The  percentage  of  moisture  retained  by  wheat  hay  varies  slightly 
with  the  conditions  under  which  the  hay  was  dried.  Generally  speaking, 
however,  early-cut  hay  retains  slightly  more  moisture  than  late-cut  hay. 
In  round  figures,  10  per  cent,  represents  the  average  moisture  content  of 
South  Australian  wheaten  hay. 

When  a  crop  of  hay  is  left  to  dry  in  a  field,  the  loss  of  weight  observed 
is  not  exclusively  the  result  of  the  evaporation  of  water.   Intimate  chemical 
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reactions  set  up  in  the  drying  cells  of  the  plants,  the  ultimate  result  of  which 
is  the  destruction  of  more  or  less  organic  matter. 

For  wheaten  hay,  losses  in  this  direction  may  attain  to  slightiy 
over  I  ^  per  cent,  of  the  original  green  weight,  and  they  are  connected 
chiefly  with  the  breaking   down   of   carbohydrates. 

Direct  digestion  experiments  show  that  hay  cut  at  full  bloom  is  more 
highly  digestible  than  any  hay  cut  at  later  periods,  and  that  in  general  the 
digestibility  of  wheaten  hay  decreases  by  regular  steps  as  the  period  of  com- 
plete ripeness  is  approached.  In  this  connection  there  is  a  difference  of 
over  12  per  cent,  between  the  digestibility  of  ha\'-  cut  at  full  bloom  and  that 
of  hay  cut  a  week  before  the  ripening  of  the  grain.  This  superior  digesti- 
bility of  wheaten  hay  cut  at  full  bloom  holds  good  all  long  the  line,  with 
the  exception,  perhaps,  of  the  doubtful  case  of  the  mineral  matter.  The 
regular  decline  in  the  digestibility  of  hays  cut  at  later  periods  is  most  marked 
in  the  case  of  proteins  and  fibre.  Carbohydrates  are,  on  the  whole,  rathei 
erratic  in  their  beha\nour,  and  perhaps  on  the  whole  they  may  be  considered 
more  or  less  stationary  in  their  direct  digestibility.  The  albumenoid  ratio 
(a  ratio  found  to  exist  in  any  foodstuff  between  the  digestible  proteins  on  the 
one  hand,  and  the  balance  of  the  digestible  non-nitrogenous  organic  matter 
on  the  other)  is  narrower  and  more  favourable  in  character  in  the  earlier 
cut  hays  than  in  those  in  more  advanced  stages  of  development.  This  arises 
from  the  more  highh^  digestible  condition  of  the  proteins  in  the  less  ma- 
ture cuts  of  hay,  and  the  overwhelming  preponderance  of  carbohydrates 
in  the  later  cuts. 

It  appears  that  there  is  nothing  to  be  gained  and  much  to  be  lost, 
in  deterring  the  cutting  of  wheaten  ha>  until  the  grain  begins  to  enter  upon 
the  dough  stage.  It  involves,  a=  a  rule,  both  a  reduction  in  total  yields 
of  hay  and  a  reduction  in  quality  represented  by  a  reduced  digestibility  and 
a  wider  albumenoid  ratio.  Assuming  that  hay -cutting  operations  can  be 
completed  within  a  week  to  10  days,  these  operations  should  be  put  in  hand 
not  later  thai:  a  fortnight  after  full  bloom. 

These  experiments  amply  confirm  the  value  of  the  u.sual  commercial 
standard  by  which  hay  is  judged,  viz,  colour.  It  may  be  taken  for  granted 
that  any  hay  that  is  not  of  good  bright  green  colour  is  of  inferior  quality 
for  feeding  purposes,  although  it  might  make  excellent  litter. 

978  -  Paspalum   spp.,   Forage   Plant  in  Argentina.  —  Gaceta  Rural,  ixui  Year, 

Xo.    107,  pp.   6S5-6S).    Buonos  Aires,  June   ii»r6. 

The  genus  Paspalum  of  the  family  of  Gramineae  comprises  more  than 
300  species  scattered  throughout  the  temperate,  sub-tropical  and  tropical 
regions  of  the  entire  world,  one  half  being  in  America  (100  in  Brazil  and 
about  40  common  to  Brazil,  Argentina  and  Uruguay).  In  Argentina,  from 
the  province  of  Jujuy  to  that  of  Buenos- Aires,  several  of  the  principal  spe- 
cies of  Paspalum  occur  fairly  widely,  comprising  those  regarded  as  the  sof- 
test and  best  forage  plants,  for  instance  :  P.  dilatatum  Poir.,  P.  notatum 
Fliigge,  P.  plicatulum  Kuth  (Mich.),  P.  uruguayense  Arech.,  P.  pumilum 
Xees.  All  these  species  form  excellent  pasturage,  particularly  P.  dila- 
tatum sacchariferum  ("  granilla  melosa  "  or  "pasto  iniel"),  P.  notatum  and 
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F.  plicatuhim,  which  is  pecuHar  to  sandy  soils.  There  are  also  the  following 
marsh  species:  P.  Larranagai  Arech.,  P.  rmiltiflorum  Doell.,  P.  fascicidatum 
Willd.,  P.  femiginemn  Trin.,  which  may  serve  for  pasturage  during  times 
of  drought  ;  finally,  P.  scoparium  Fliigge  and  P.  barbatum  Nees,  thrive 
on  the  patches  of  moist  soil  which  occur  on  stony  surfaces. 

Paspalum  grasses  are  generally  sown  in  autumn  or  spring  with  other  for- 
age plants,  preferably  with  clover  or  lucerne  in  the  proportion  of  5  to  7  lbs  per 
acre,  after  giving  a  good  dressing  to  the  soil.  It  is  best  to  feed  them  green 
to  the  livestock  before  complete  flowering.  For  this  purpose  they  are  cut 
at  that  time,  or  fed  to  cattle  off  the  land  at  an  early  moment,  after  which 
a  second  crop  is  obtained.  Paspalum  may  be  sown  alone,  in  order  to 
improve  existing  grasslands,  or  for  seed  production.  In  the  latter  case 
sowing  is  at  the  rate  of  26  ^/^  to  35  ^(^  lbs  per  acre,  which  yields  a  crop 
of  357  to  535  lbs  of  seed.  The  seeds  are  also  cropped  from  plants  growing 
wild  on  stubble. 

The  anaWtic  data  contained  in  the  appended  Table  are  interesting, 
as  they  indicate  the  nutritive  value  of  some  of  the  principal  species  of  Pas- 
palum. 


Chemical  Composition  of  some  species  of  Paspalum 
and  other  Forage  Plants. 


Species 


Origin 


Crude     Album-  i  Crude       Carbo- 

I    Fat   I 
protein  ,    inoids  fibre      hydrates 


Paspalum  dilalalum. 
P.  notatum 


Lomas  de  Zamora  .   .|    12.45%  1-83%     11.17 


Jujuy 1 1. 91 

lyincoln  (Buenos-Air.)    12.45 
Santa  Fe [     9.29 


P.  Larranagat .  .  . 
P.  pumilum.  .  .  . 
Lolk'.m  perenne  X,. 


Lolium      brasiliamim 
Nees 

Bromtis  unioloides  H. 
Bet  K 


Entre  Rios  . 
San  Luis  .  . 
Entre  Rios  . 
Buenos-Aires 
Sauta  Fe  .   . 


10.58 
12.40 
9.06 
10.18 
IX.50 


6  specimens j   11.69 

16  specimens    ....     11.76 


1.47 
2.09 
2.09 

l.IO 
1-52 
1.22 
1.85 
2.10 


9-23 
13.06 
13.06 
6.87 
9.46 
7.65 

11.56 
13.12 


6.88  %!i.i6 
9-32       2.47 


2.20  %i   31.21  % 


13-18 
2.57      I   15.96 


9-32 
5-98 
6.84 
6.79 
6.56 
7.9.3 


8.53*    2-83 
10.26**  2.83 


2.58 
0.96 
0.94 
1.30 
2.27 
2.ro 


27.39 
I  24-r5 
'  31-35 

37.10 
:   37-43 

!  27.12 
j  33-48 
I  31-57 

25.44 

29.50 


41.91  % 
50.25 

47-50 
43.68 
44-50 
39-77 
44-79 
42.51 
41.71 

46.89 
39-91 


Average  of  3  analyses.  —  **  Average  of  6  analyses. 


Calculating  the  nutritive  ratios  for  3  typical  specimens,  we  have 


Paspalum  dilaiatum 
Lolium  pcrennc 
Lolutm  perennc 


(lyomas  Zamora) i  :  6.1 

(Buenos- Aires) i  :  7-3 

(Santa  Fc) i  :  6.1 
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that  is  to  say,  on  comparing  with  Perennial  rye  grass  {Loliiiin  perenne)  which 
grows  in  the  same  parts,  Paspaliim  dilatatnm  is  not  inferior  in  vahie  from 
the  point  of  view  of  richness  in  useful  elements  and  mutual  proportions  of 
the  latter.  If  this  fact  is  taken  into  account,  and  also  the  abundance  and 
good  qualit}'  of  the  forage  supplied  during  the  entire  year  and  the  prefer- 
ence cattle  show  for  it,  one  is  forced  to  the  conclusion  that  it  is  at  least  equal 
to  English  rye  grass  which  has  been  imported  into  the  countr}-. 

The  same  may  be  said  of  other  wild  forage  plants  occurring  wideh"  in 
Argentina,  which  might  very  well  and  at  very  small  cost  take  the  place  of 
the  numerous  exotic  species  which  Argentine  breeders  are  endeavouring 
to  introduce  into  the  country  at  heav}-  expense. 

979  -  Natal  Grass  (  THcholaena  rosea),  a  Forage  Plant  for  Hot  Countries.  —  Tracy 

D.  C,  ill  V .  S.  Department  of  AKi'icuUurc,  Farmer's  Bulletin  ~2(y,  i6  pp.,  4  fig.,  Washington, 
M,  S.  June  8,  191 6. 

Tricholaena  rosea,  called  "  Natal  Grass  "  in  the  United  vStates,  is  a 
native  plant  of  South  Africa,  but  long  acclimatised  in  Florida.  For  some 
years  past  its  cultivation  in  the  sandy  soils  of  that  State  has  increased,  and 
has  also  spread  along  the  coast  of  the  Gulf  of  Mexico  as  far  as  South  Texas. 
In  the  United  States  this  forage  plant  can  only  be  cultivated  right  in  the 
south.  It  is  the  most  valuable  forage  plant  hitherto  found  for  the  sandy 
soils  of  Florida,  and  will  no  doubt  prove  equally  valuable  in  Southern  Texas 
and  further  west  in  Arizona,  as  also  in  California. 

Tricholaena  rosea  is  a  perennial,  but  does  not  survive  the  winter  ever>'- 
where  when  the  temperature  falls  much  below  0°  C.  Heavy  frosts  destroy 
the  fallen  seeds,  rendering  natural  propagation  of  the  plant  impossible. 
In  Florida  it  is  usually  grown  as  an  annual.  The  soils  most  suited  to  it 
are  well-drained  sandy  soils.  In  compact  soils  it  does  not  appear  to  spread 
itself  well,  It  is  suitable  as  a  summer  crop  following  on  winter  crops  such 
as  oats  or  kitchen  garden  plants.  When  a  sandy  soil  has  been  sown  with 
Tricholaena  rosea  it  is  not  necessary-  to  re-sow  if  the  land  cultivated  in  autumn 
has  produced  a  winter  crop  and  has  been  cultivated  or  harrowed  again  in 
the  spring.  If  the  soil  on  which  this  forage  plant  is  grown  is  not  used  to 
produce  a  winter  crop  and  is  not  cultivated,  it  will  furnish  an  early  spring- 
crop  and  a  large  number  of  cuts  in  the  course  of  the  year.  The  total  hay 
crop,  however,  will  be  about  equal  to  that  obtainable  by  growing  a  winter 
crop.  The  average  unit  production  is  40  to  56  cwt.  of  hay  per  acre  or  about 
13.5  cwt  of  hay  per  acre  per  crop.  In  good  years,  crops  twice  as  great  as 
these  are  obtained. 

Tricholaena  rosea  is  not  adapted  for  forming  a  pasture,  and  ranks  poorly 
as  a  grazing  grass.  Its  hay  is  excellent  ;  it  dries  easily,  is  highly  nutritive, 
looks  good  and  is  much  liked  by  the  animals.  Its  composition  is  as  indi- 
cated in  the  appended  Table,  as  compared  with  the  average  conijiosition 
of  Timoth}^  (Phleiim)  resulting  from  analyses  of  272  samples. 
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Chemical  composition  {relatively  to  dry  matter)  of  the  hay  of  Tricholaena  rosea 

and  Phleum  pratense. 

T.  rosea.  P.  pratense 

Cellulose 40.72  Oq  32.86  % 

Ash       5.56  5.82 

Protein 8.23  7.87 

Nitrogenous  extract      43-47  50.40 

Fats  (ether  extract)      1.99  3.05 

When  the  seeds  crop  is  looked  after  and  carefully  handled,  its  quality 
is  excellent  in  Florida.  For  proper  keeping  of  the  seed  it  is  essential  to  dry 
it  rapidly  and  completely. 

T.  rosea  exhibits  numerous  and  very  divergent  varieties :  the  United 
States  Department  of  Agriculture  is  at  present  carr3'ing  out  a  field  trial 
with  a  view  to  producing  standard  improved  types.  Some  varieties  were 
also  recently  introduced  into  Brazil. 

980  -  Experimental  Studies  in  Italy,  for  determining  the  Cultivation  Value  of  Two 

Wild  Lucernes.  —  Josa  G.,  in  V Italia  a'^ricola,  53rd  Year,  Xo.  6,  pp.  230-233,  3  tie;.  Pia- 
cenza,  June  13,  1916. 

Scythe  lucerne  {Medicago  sativa  var.  falcata)  and  variable  lucerne 
(ilf .  sativa  var.  varia)  have  repeatedh'  been  pointed  out  by  ancient  and  mo- 
dern Italian  agriculturists  as  being  likely  plants  for  forming  artificial  grass- 
lands on  poor,  dry,  barren  soils,  especially  in  the  Southern  provinces.  Up 
to  the  present,  however,  no  cultivation  trials  had  been  carried  out.  The 
latter  have  now  been  undertaken  by  the  Office  of  Travelling  Agricultural 
IvCCturers  at  Campobasso  with  seeds  originating  partly  from  the  Abruzzi  and 
partly  from  the  province  of  Campobasso. 

In  the  first  year  of  cultivation  (1911),  there  were  no  noteworthy  wea- 
ther events  ;  1912  and  1913  were  exceptionally  dr>'  years  ;  the  two  follow- 
ing years  were  very  rainy.  Growth  was  from  the  outset  poor  and  tardy 
in  the  case  of  Medicago  sativa  var.  falcata,  mediocre  for  variable  lucerne  and 
luxuriant  for  the  M .  sativa  cultivated  as  a  standard  of  comparison.  These 
differences  were  maintained  during  the  entire  period  of  the  experiment  and 
were  confirmed  by  the  crop.     The  following  are  the  conclusions  : 

i)  Scythe  lucerne  possesses  very  Httle  citltivation  value  and  both  for 
this  reason  and  from  other  considerations,  such  as  the  difficulty  of  getting 
in  the  crop  and  the  coarse  qualit}^  of  the  forage,  it  can  only  be  used  in  mixtures 
intended  for  the  formations  of  permanent  grasslands ; 

2)  Variable  ktcerne  is  more  promising,  and  if  it  were  selected  and  im- 
proved by  cultivation  it  might  perhaps  re])lace  M.  sativa  in  all  those  cases, 
though  they  are  few,  for  which  the  latter  is  unsuited; 

3)  Wherever  it  is  possible  to  cultivate  M.  sativa  even  with  mediocre 
results,  the  latter  always  exceeds  what  may  be  anticipated  from  the  wild 
lucernes. 
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981  -  Medicago  or/»/cw/ar/5;  Attempts  at  Introduction  into  the  United  States. — 

McKbe  ROLAXD,  in  t'.  S.  7)t'/>rt)'/»UM.'  ut  As.riciilturc,   Farmer's  Bulletin.  730,  •)   pp.,  3  fig. 
Washington,  D.  C,  June  2,  1916. 

Medicago  orbicularis,  indigenous  to  the  ^Mediterranean  region,  was 
introduced  into  the  United  States  in  1899  by  the  Foreign  Seed  and 
Plant  Introduction  Office  of  the  Department  of  Agriculture.  In  the  fol- 
lowing years,  several  other  small  lots  of  seeds  of  this  species  were  introduced 
from  the  same  region,  but  practically  all  the  experimental  work  carried 
out  was  done  with  seeds  from  a  sample  which  arrived  from  Algeria  in  1902. 

Medicago  orbicularis  has  been  tested  on  a  larger  scale  in  California,  where 
it  proved  to  be  peculiarly  well  adapted.  In  the  Southern  States  of  the  Union 
it  was  not  sufficiently  dried  to  allow  of  determining  its  value  definiteh*.  The 
work  accomplished,  however,  already  indicates  that  it  is  perhaps  possible 
to  use  it  with  success  in  all  those  parts  which  enjoy  a  very  mild  climate, 
and  where  Medicago  arabica  is  at  present  grown. 

In  order  to  thrive,  Medicago  orbicularis  requires  a  temperate  climate,  the 
winter  temperature  of  which  does  not  go  below  —  lo^  C.  It  is  not  exacting 
as  regards  soil  and  humidity,  and  thrives  under  very  diverse  conditions. 
As  a  pasture  plant  it  is  especially  valuable  in  the  most  temperate  districts 
of  the  south-west  of  the  United  States,  where  it  is  preferable  to  M.  hispida 
denticulata  and  M.  arabica.  It  is  easy  to  lay  down  land  to  pasture  with  M. 
orbicularis  as  it  requires  nothing  beyond  sowing.  If,  however,  the  soil  does 
not  already  contain  the  bacteria  giving  rise  to  the  formation  of  leguminous 
nodules,  they  must  be  inoculated  into  it.  This  inoculation  is  not  neces- 
sary in  those  soils  where  Medicago  arabica  or  M.  saliva  have  already  been 
grown.  .1/.  orbicularis  gives  good  hay,  but  it  is  difficult  to  mow  owing  to  its 
drooping  habit.  Usually  it  gives  good  seed  crops,  but  the  drying  and  thresh- 
ing of  the  hay  are  rendered  difficult  owing  to  the  fact  that  the  seeds  fall 
readily.  In  trials  carried  out  at  Chico,  California,  from  190S  to  iQii,  -1/.  orbi- 
cularis gave  as  the  average  of  this  four-year  period  8.4  cwt.  per  acre  of 
husked  seeds.  M.  arabica  grown  as  a  standard  of  comparison,  gave  during 
the  three-year  period  1908-1910  an  average  of  3.1  cwt.  per  acre. 

The  Author  demonstrated  by  experiment  that  husked  seed  kept  in 
ordinary  stores  had  their  germination  capacity  reduced  b}'  about  one  half 
after  3  or  4  3'ears  ;  after  7  years  it  was  reduced  to  1/3  of  its  value.  On  the 
other  hand  the  one  year  old  seeds  possess  a  good  germination  capacity  (in 
T911  it  was  91  %  with  4  %  of  hard  seeds). 

As  a  green  manure,  M.  orbicularis  possesses  practically  the  same  value 
as  M.  arabica  and  M .  hispida  denticulata. 

982  -  The  Green  Pea  as  a  Forage  Plant  in  North  America.  —  vinall  h.  x.,  in  United 

states  department  of  A  iiiicultun,  Farmer's  Bullet  in,  No.  690,  ::4  pp.,  if)  fig.  Washington, 
D.  C,  October  H^  1915. 

The  green  pea  [Pisum  sativum)  is  cultivated  widely  in  North  America 
as  a  forage  plant  and  is  then  called"  field  pea  "or"  Canada  field  pea  ".  The 
cultivation  of  the  green  pea  is  of  very  ancient  date,  but  up  till  latterly 
it  was  intended  exclusively  for  human  food.  It  is  now  widely  cultivated  in 
Canada  as  a  forage  plant,  as  well   as  in  the  States  of  the  North  American 
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Union,  and,  further  south,  in  the  high  regions  of  the  Rocky  Mountains.     It 
deserves  to  be  more  extensively  grown  in  the  Southern  States  of  the  Union. 

To  enable  the  forage  green  pea  to  thrive,  there  must  be  a  temperate 
season  coinciding  with  its  period  of  growth.  Great  heat  is  much  more  in- 
jurious than  frost,  which  is  onh'  disastrous  if  the  plant  has  begun  to  form 
its  pods.  The  best  crops  are  obtained  on  clayey-sandy  soils.  The  best 
varieties  are  :  among  the  early  ones,  "  French  June  ";  among  the  mid-season 
ones,  "  Golden  Vine  "  ;  and  among  the  late  varieties,  "  Canadian  Beauty  " 
and  "  Blue  Prussian  ".  Among  new  varieties,  "  Carleton  "  and  "  BangaHa  " 
are  preferred  in  the  North- West  States  of  the  Union.  In  the  North- 
ern States,  sowing  must  be  carried  out  in  spring  as  earty  as  possible,  that  is, 
as  soon  as  the  soil  can  be  worked.  In  the  Southern  States,  sowing  must  take 
place  in  the  autumn  or  at  the  end  of  winter.  In  wet  parts,  from  89  to  210  lb. 
of  seed  per  acre  is  required,  and  in  dry  regions  60  to  180  lb  per  acre  suffice. 
.Sowing  in  rows  is  preferable.  For  hay  production,  it  is  desirable  not  to  mow 
until  the  pod  is  well  formed.  For  seed  production,  cropping  must  be  de- 
layed until  the  latest  pods  have  begun  to  turn  yellovv.  Mowing  and  hay- 
making may  be  carried  out  by  ordinary  machines  with  special  devices 
fitted  on  them  (described  and  explained  by  the  writer)  to  prevent  the  teeth 
of  the  mower  getting  choked  up,  to  lift  the  stalks  and  enable  the  cutting- 
bar  to  pass  beneath,  for  binding,  etc.  Threshing  may  be  carried  out  by 
means  of  an  ordinary  grain  separator  from  which  the  majority  of  the  concave 
teeth  have  been  removed.     The  speed  of  the  drum  is  thus  reduced. 

In  San  Luis  Valley  (Colorado)  it  has  been  found  that  the  green  pea 
forms  good  pasture  for  pigs  and  sheep.  This  forage  plant  deserves  to  be  tried 
in  other  districts  where  grown,  particularly  those  lying  near  mountain 
ranges. 

When  the  green  pea  is  grown  for  forage  it  is  best  mixed  with  oats 
or  rye. 

The  green  pea  seed  has  been  successfully  used  as  a  concentrate  in  ra- 
tions for  the  production  of  meat  or  milk  in  cattle,  sheep,  pigs  and  dairy  cows. 
The  waste  from  green  pea  canning  factories  is  sometimes  put  into  silos  and 
good  results  obtained,  particularly  with  dairy  cows. 

In  the  citrus  plantations  of  Southern  California,  the  green  pea  has  fur- 
nished a  good  green  manure. 

983  -  CytiSUS  as  Forage  (i).  —  Perez  Georges  v., in  BuUdin  dc  la  SocieteNatioiwlc  d'AccU- 
maiation  dc  France,  63rd  Year,  No.  6,  pp.  217-220.  Paris,  June  1916. 

The  farmers  of  the  island  of  Palma  in  the  Canaries,  use  certain  species 
of  Cytisus  as  forage,  namely  "  Tagasaste  "  (Cyfisus  proliferus,  var.  palmensis 
Christ),  "  Gacia  "  {Cytisus  maderensis  Masf.  =  Teline  stenopetala  Webb 
and  Berthelot)  and  also  "  Herdanera  "  or  "  Gacia  blanca  "  {Cytisus  pallidus 
Sprague  =  Genista  splendens  W.  and  B.). 

The  writer  protests  against  those  prejudices  which  maintain  that  nei- 
ther horses  nor  cattle  will  touch  these  plants,  that  the  seeds  of  the  latter 
will  not  grow,  and  that  all  forms  of  Cytisus  are  poisonous  like  laburnum. 

(i)  See  B.  June  1916,  No.   640.  (Ed.) 
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Instead  of  allowing  the  Tagasaste  to  grow  into  a  tree,  it  must  be  cut 
two  or  three  times  per  year  to  a  height  not  exceeding  a  yard  from  the  ground, 
in  order  that  its  tender  branches  may  be  more  abundant.  As  with  many 
other  forages,  animals  must  become  accustomed  to  it,  but  once  the  taste 
has  been  acquired  they  continue  very  fond  of  it.  Chopped  and  mixed  with 
dried  straw  it  is  a  perfect  food  comparable  with  lucerne.  Tagasaste  grows  in 
mountainous  and  stony  soils  from  which  the  plough  is  precluded,  and  resists 
drought  admirably,  enriching  the  soil  by  its  roots  which  fix  atmospheric 
nitrogen. 

In  the  opinion  of  the  writer  it  is  highly  desirable  that  these  plants 
should  be  more  extensively  grown  as  forage  in  the  Mediterranean  basin, 
particularly  in  regions  where  the  rainfall  is  scattered  over  wide  intervals 
or  where  the  summer  is  very  dry,  and  consequently  livestock  breeding  is 
very  difficult. 

984  -  Comparative  Experiments  on  the  Growth  of  some  Varieties  of  Carrot  at  the 
Scientific  Agricultural  Station  of  Flahult,  Sweden.  —  Vox  Feilitzen  hjalmar,  in 

Srcnska  Mossknlturtdrcmn'-cn  Tidskriit,  Year  XXX,  Xo.  2,  pp.  128-129.  Jonkoping,  1916- 

Experiments  in  sandy  soils  with  the  following  varieties,  which  were 
lifted  from  the  loth  to  the  13th  October. 
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Gul  jatte  (yellow  giant)  in  IQ14  yielded  the  best  results,  both  as  regards 
the  total  weight  and  the  quantity  of  dry  matter  ;  good  results  were  likewise 
obtained  with  the  two  varieties  of  hvit  jatte  (white  giant). 

All  the  varieties  kept  very  well  under  storage.  The  loss  of  dry  matter 
from  the  autumn  to  the  middle  of  IVIarch  ranges  from  ^/g  to  ^j-,  and  the  per- 
centage of  roots  spoiling  is  always  very  low. 

985  -  Gum-yielding  Plants  of  Brazil.  —  Mont.\ndon  IIeitor.  in  Chacaras  c  Quintttcs,  Vllth 
Year,  Vol.  XIII,  Xo.  6,  pp.  417-421.  San  I'anlo,  June  15,  191ft. 

Brazil  possesses  various  indigenous  plants  which  can  supply  a  sub- 
stitute for  gum  arabic,  obtained,  by  incision,  from  several  species  of  Acacia. 
Such  are:  i)  the  different  species  known  as  "  angico  "  ;  "  angico  "  proper 
is  Enterolobium  ellipticum  {Pithecolobium  gummijerum) ,  occurring  very  widely 
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in  the  States  of  San  Paulo,  Minas  Geraes,  Bahia  and  in  the  vicinity  of  Goyaz 
and  Pernanibnco ;  2)  "  arvore  da  gonima  "  or  "  gomma  lagrima  "  [Vochisia 
gummijera),  is  very  common  in  the  province  of  Rio  de  Janeiro  ;  3)  the  "  vin- 
heiro  do  campo  "  or  "  arvore  do  vinho  "  {Vochisia  thyrsoidea)  common  in 
the  State  of  Minas  Geraes. 

The  best  quahty  "  gomma  lagrima  "  {i.  e.  without  impurities)  is  per- 
fectly colourless  and  transparent ;  it  dissolves  completely  in  11  parts  of 
cold  water  and  then  furnishes  a  gum  which  is  likewise  colourless  and  trans- 
parent. Its  specific  gravity  is  1.604  ^t  26.250  C.  On  analysis  the  following 
results  were  obtained  : 


Composition  of  Brazil  "  Gomma  lagrima  ". 


Water       

117.90V00 
876.74 
0.31 

Resinous  substance     .    . 
Insoluble  matter     .    .    . 
Ash 

.    .        0.43" 
0  12 

Yellow  bitter  substance 

4.40 
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According  to  experiments  conducted  in  1884  by  Prof.  J.  J.  Pizarro 
at  the  University  of  Rio  de  Janeiro,  the  gum  of  Vochisia  thyrsoidea  has  an 
adhesive  power  10  times  greater  than  that  of  gum  arable.  With  respect 
to  its  medicinal  properties,  it  is  also  fully  able  to  bear  comparison  with  the 
latter. 

From  I  goo  onwards  some  consignments  of  Brazil  gum  were  exported 
to  Liverpool  and  to  Germany,  where  they  were  greatly  appreciated  both  on 
account  of  their  good  quality  and  their  low  prices. 

986  -  Tobacco-Growing  in  Portugal.  —  SontoMaior  J.,in  Bolctim  da  Associafdo  central 
da  Ai^ncuUura  portii'^iicsa. Year  XVIII,  Vol.  XVIII,  No.  2,  pp.  53-58,  i  tig.  Lisbon,  February 
1916. 

Tobacco-growing  was  introduced  in  Portugal  in  188. j.,  with  the  object 
of  mitigating  the  crisis  produced  in  the  region  of  Dotiro  by  the  phylloxera 
invasion.  It  was  at  first  allowed  by  way  of  experiment  for  a  period  of  3 
years,  but  subseqtrently  the  concession  was  constantly  renewed.  By  de- 
cree of  1907  the  State  tobacco  monopoly  was  granted  by  public  sale  to  the 
"  Companhia  dos  Tabacos  "  which  was  compelled  to  pa}'  over  to  the  vState 
65  %  of  its  profits  and  to  buy  from  the  Douro  growers  the  whole  of  their 
product  up  to  20  %  of  the  total  consumption.  The  growers  deliver  the 
tobacco  in  the  form  of  strung  leaves  dried  to  25  %  of  moisture.  The  Tobacco 
Company  pays  for  it  at  its  market  value,  which  for  ordinary  unspoilt  to- 
bacco is  mostly  18  centavos  (4  Y^d.)  per  lb.  Furthermore  b}'  decree  of  the 
2nd  February  1891  a  premiitm  of  10  centavos  (2  ^4^-)  ^'^^  granted  for  every 
pound  of  tobacco  delivered  in  good  condition.  The  average  production  per 
acre  is  8  922  to  12  490  lb.  of  dr^^  leaves.  Home-grown  Portuguese  tobacco 
is  used  for  manufacturing  cheap  cigars.  In  comparison  with  other  Euro- 
pean tobaccos  it  is  of  mediocre  quality. 

During  the  thirty  years  for  which  tobacco  has  been  cultivated  in  Por- 
tugal the  plant  has  Iwbridised  naturally,  has  subsequently  undergone  selec- 
tion and  has  become  fixed  in  the  type  best  adapted  to  the  climatic  and  soil 
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conditions.  Although  the  growers  played  no  part  in  all  these  operations, 
Portuguese  tobacco  is  to-day,  according  to  the  writer,  in  such  a  position 
that  its  intrinsic  quality  is  incapable  of  further  improvement ;  on  the  other 
hand,  the  methods  of  cultivation  might  be  much  improved. 

987  -  Cultivation  and  Selection  of  Viti's  rotundifolia  and  V.  Munsoniana  (Mus-      vine  growing 
cadine  Grapes)  in  the  United  States.  —  iiusmaxn  George  c.  and  bearing  ch.\rle3,  - 

in  U .  S.  Department  of  A'^ricultiirc,  Farmer's  Bulletin  709,    28    pp.,    29   fig.   Washington, 
D.  C,  April  ist,  1916. 

The  vines  called  "  Muscadine  "  in  the  United  States  are  native  and 
thrive  (under  suitable  conditions  of  soil  and  climate)  throughout  the  sea- 
board plain  in  the  South-east  of  the  Union,  from  James  River  to  Florida, 
as  far  as  the  Blue  Ridge  mountains,  and  from  Florida  along  the  coast  of 
the  Gulf  up  to  Texas  ;  towards  the  north  along  the  Mississippi  up  to  South- 
east Missouri  and  the  river  Tennessee.  In  this  zone  about  25  million  acres 
at  least  (of  which  a  large  part  at  present  is  uncultivated)  are  perfectly 
adapted  for  the  growing  of  these  vines.  For  some  time  now  the  "  Musca- 
dine "  vines  have  been  more  widely  cultivated  than  all  other  stocks  over 
a  large  part  of  this  territon,-,  but  it  is  only  during  the  last  10  j^ears  that  their 
production  has  attained  to  an^^  real  commercial  importance.  Of  the  two 
species  which  bear  the  name  of  "  Muscadine  "  the  more  important  is  Vitis 
rotundifolia.  It  comprises  the  most  widely  grown  stocks  (Scuppermong, 
Mish,  James,  Flowers,  Thomas,  and  Eden),  and  is  indigenous  in  the  whole 
of  the  above  mentioned  zone.  V.  nmnsoniana  is  if  an^-thing  one  of  its  sub- 
tropical varieties,  and  is  native  to  Florida,  the  coast  zone,  the  Gulf  of  Mexico 
and  perhaps  to  the  region  adjoining  the  south-eastern  coast  of  Georgia, 
V.  rotundifolia  has  small  bunches  made  up  of  big  grapes  with  big  stones. 
V.  munsoniana  has  comparatively  large  bunches  with  small  grapes  and 
small  stones.  Furthermore,  it  tends  to  produce  continually,  and  in  August 
it  bears  buds,  flowers  and  fruits  in  all  stages  of  development. 

The  "  Muscadine  "  stocks  are  reproduced  by  seed  or  are  multiplied 
by  slips  or  laj-ers.  The  last  method  is  most  in  use.  Grafting  which  does 
not  give  ver\"  good  results,  is  rarel}'  resorted  to.  The  most  commonh'  grown 
varieties  have  practically  a  sterile  pollen,  although  their  flowers  are  herma- 
phrodite. Cross  poUenation  with  vines  having  exclusively  male  flowers 
is  therefore  necessary.  Such  is  the  case  with  75  %  of  the  wild  vines.  It  has 
been  clearly  estabHshed  that  these  vines  are  entomophilous.  Formerly 
wild  vines  grew  in  suflicient  number  to  guarantee  annual  cross-poUenation. 
At  present  the  number  is  much  less,  therefore  the  vineyards  have  to  be 
planted  with  them  to  the  extent  of  one  to  8  or  10  fertile  vines.  It  would 
be  highly  desirable  to  place  bee-hives  in  the  middle  of  big  vineyards. 
While,  under  natural  conditions,  from  7  to  10  %  of  the  buds  of  "  Musca- 
dine" stocks  produce  grape  bunches,  if  they  are  carefull}'  pollenated  the 
proportion  producing  them  is  from  20  to  30  %. 

As  the  average  production  for  4  year  old  stocks  from  1200  to  1430 
lbs  of  grape  per  acre  may  be  reckoned  ;  for  5  year  old  stocks  from  2410  to 
3570  lbs  per  acre  ;  for  stocks  in  full  bearing  from  4550  to  7226  lbs. 

About  ^/s  of  Muscadine  grape  are  used  for  wine-making,    especially 
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the  fruit  of  the  varieties  the  grapes  of  which  fall  when  ri])e,  and  which  are 
gathered  by  s])reading  cloths  beneath  the  stocks,  or  shaking  the  latter,  and 
afterwards  separating  the  gra])es  from  the  impurities  (leaves,  branch  de- 
bris, etc.),  by  means  of  a  fan.  These  grapes  fetch  on  the  avrage  from  ^/^  d. 
to  I  d.  per  lb.  On  the  other  hand,  the  varieties  from  which  the  ripe  grapes 
do  not  drop  are  cropped  by  gathering  the  grapes;  their  fruits  are  sometimes 
eaten  as  table  grapes  and  fetch  a  slightly  higher  ])rice  than  those  above  re- 
ferred to,  but  they  cannot  stand  length}^  transport.  Excellent  jellies,  jams 
and  syrups,  etc.,  are  made  with  "  Muscadine  "  grapes. 

The  United  States  Department  of  Agriculture  is  at  present  engaged  in 
experimental  selection  of  Muscadine  stocks  with  the  object  of  producing 
varieties  possessing:  i)  better  adhesion  of  the  grape  to  the  bunch;  2)  larger 
size  of  the  bunch  ;  3)  a  higher  sugar  content  ;  4)  less  acidity  ;  5)  a 
better  pulp  ;  6)  smaller  and  fewer  stones  ;  7)  a  finer  skin  ;  8)  uniform  ripen- 
ing ;  9)  self -fertilisation.  A  large  number  of  excellent  seed  plants  and  se- 
veral much  esteemed  varieties  have  already  been  obtained.  A  group  of 
49  nurseries  has  been  established,  where  50  %  of  the  plants  show  perfect 
flowering  and  self-pollenation,  and  where  there  is  not  even  a  single  sterile 
male  plant.  Plence  the  belief  that  the  complete  realisation  of  the  objects 
in  view  is  a  question  of  time  has  become  a  conviction.  Furthermore,  a  num- 
ber of  highly  promising  hybrids  have  been  obtained  between  the  Musca- 
dine stocks  and  the  American  Euvitis,  and  between  the  Muscadines  and  the 
Vinifera. 

The  Muscadine  stocks  are  remarkably  exempt  from  diseases  and  insect 
pests.  The  most  serious  disease  is  "  blackrot  "  {Guignardia  Bid^sjellii) 
which,  in  unfavourable  years,  attacks  the  flower  buds  and  the  leaves,  but 
to  a  far  less  serious  extent  than  in  the  case  of  Euvitis.  Control  measures 
consist  in  spra3'ing  with  Bordeaux  mixture. 

Among  insect  pests,  mention  must  be  made  of  the  grapevine  flea  beetle 
{Haltica  chalybea)  and  an  unidentified  coleopteroii  (snout  beetle) ;  the  damage 
hitherto  caused  by  them,  however,  is  insignificant. 

988  -  Relations  between  Forest  Valuation  and  Management.  —  frey  p.,  in  Zt-Z/sc/ni/i 

fiir  Forst-  unci  Jagdwescn,  No.  12,  Berlin,  1915. 

Adherents  of  the  theory  of  the  net  produce  of  the  soil  base  their  calcu- 
lations of  forest  value  on  the  determination  of  "  expectation  values  "  as  re- 
gards such  forest  stands  as  the  forest  is  capable  of  producing.  In  drawing 
conclusions  from  their  results  they  take  as  their  basis  the  "  expectation 
value  of  the  soil  "  resulting  from  the  yields  stated  in  money  which  in  theory  a 
soil  devoted  to  forest  cultivation  is  capable  of  furnishing  after  deducting  the 
expenses  of  cultivation.  They  classify  as  being  theoreticalh'  most  ad- 
vantageous to  the  fore-st  owner  that  method  of  working  which  allows  of 
reckoning  on  the  highest  sum  as  the  "  expectation  value  of  the  soil  ".  Al- 
though they  recommend  that  a  low  rate  of  interest  be  adopted,  they  leave 
it  to  the  free  discretion  of  the  forest  owner  to  choose  the  rate,  which  is  the 
factor  influencing  in  the  greatest  degree  the  result  of  the  computations. 

The  great  disadvantage  presented  by  this  method  is  that  the  most  ad- 
vantageous mode  of  workins:  does  not  coincide  with  the  maximum  amount 
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found  for  the  "  expectation  value  of  the  soil  ".  As  valuation  of  the  forest 
and  management  should  correspond  in  their  results,  the  writer  reconmiends 
the  abandonment  of  the  theor}'  of  "  expectation  values  "  in  favour  of  an- 
other method  of  calculation. 

(3n  the  method  here  advocated  only  the  present  exchang'^  values  (com- 
mon values)  of  the  plants  have  any  influence  on  the  result,  and  the  method 
is  termed  "  method  of  the  exchange  values  ".  It  gives  much  m.ore  reliable 
results,  although  the  values  are  only  approximate  and  depend  on  the  laws 
of     supply     and     demand. 

The  value  of  the  soil  on  which  the  stands  grow  does  not  in  an}'  way  form 
a  standard  of  guidance  as  regards  the  most  judicious  mode  of  working,  and 
consequently  cannot  be  taken  into  account  in  this  question.  The  value  of 
the  initial  material  alone  plaj's  a  decisive  part  in  the  installation  of  the  fo- 
rest management,  because  it  is  the  fluctuations  in  this  material  which  give 
rise  to  those  in  the  annual  growth  of  the  stand.  Tabulation  of  the  annual 
increment  (tables  of  return)  is  the  best  basis  on  which  to  decide  as  to  the 
method  of  working  to  adopt.  These  results  ma}-  serve  as  a  reliable  basis 
with  a  \dew  to  the  management  of  the  forest. 

The  science  of  forest  management  should  furnish  guidance  as  to 
the  course  to  be  pursued  in  determining  the  initial  material,  and  the  average 
annual  growth.  According  to  the  writer,  the  determination  of  the  \-alue 
of  the  standing  timber  and  growth  should  not  be  effected  by  measurement, 
it  being  sufficient  to  calculate  these  values  by  the  aid  of  properly  compiled 
tables.  When  the  average  figure  representing  the  total  annual  growth  of 
workable  wood,  and  also  of  secondary  material  and  underwood,  has  been 
determined  by  means  of  the  tables  of  yield,  and  it  has  been  ascertained  that 
this  total  growth  can  be  utilised  uninterruptedly  without  diminution  in  the 
initial  material,  the  task  of  practical  management  of  the  forest  is  solved.  The 
writer  already  demonstrated  in  1888  and  1889,  by  means  of  an  example  of 
average  annual  yield  expressed  in  money,  that  the  determination  of  this 
value  is  practicable.  It  need  hardly  be  said  that  the  same  mathematical 
demonstration  may  be  effected  where  yields  by  volume  are  in  question  in- 
stead of  money  yields. 

The  utilisation  of  the  tables  of  yield  by  volume  allows,  by  .simple 
calculation,  of  determining  the  necessary  bases  for  the  management  of 
the  forest.  First  there  are  calculated  the  total  annual  yields  of  workable 
wood  as  well  as  secondary  material  and  underwood  then  the  material  re- 
quired for  the  durable  working  of  these  annual  yields,  and  tinalK"  the  eco- 
nomic age. 

If  the  period  of  rotation  to  be  selected  is  designated  by  x,  and  if  Zx  de- 
notes the  total  annual  growth  per  acre  of  workable  wood,  secondary  ma- 
terial and  underwood  corresponding  to  such  period,  and  Mx  the  normal  nia- 

Zx  X  X 

terial  of  workable  forest  and  underwood  per  acre,  the  equation  Mx  = 

is  obtained.  All  the  oldest  plants  in  a  class  of  management  for  which  the 
period  x  must  be  maintained,  must  be  deemed  workable  in  view  of  the  fact 
that  their   felling  yield  exceeds   the   mininuun  amount  ;  all    the  youngest 
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stands,  the  felling  yield  of  which  remains  below  the  mi ninunii  amount,  nmst 
on  the  contrary  be  regarded  as  not  yet  workable.  Consequently,  all  the 
5'ouugest  stand?  will  be  entered  in  account  not  at  their  ordinary  felling  yield, 
but  in  the  form  of  a  product  obtained  by  nuiltiplying  the  total  an'iual  growth 
of  workable  material  by  their  respective  ages. 

If  the  forest  owner  expects  from  his  forest  not  only  as  high  and  valuable 
as  possible  a  yield  of  standing  bulk,  but  also  a  maximum  financial  jdeld,  it 
is  sufficient  if  management,  instead  of  being  based  on  the  tables  for  yield 
bv  voHmie,  is  based  on  tables  of  monev  return. 


LIVE  STOCK  AND  BREEDING. 

989  -  The  Detection  of  the  Prepotency  of  Sires.  —  hover  j.  m.,  in  The  journal  of  He- 
redity, Vol.  VII,  Xo.  4,  pp.  173-178.  Washington,  D.  C,  April,  iyi6. 

The  superiority  of  a  parent  or  a  breed  in  determining  the  characters 
of  its  offspring  is  termed  "  pyepotencv  " .  This  character  only  occurs  in 
very  few  animals  of  each  breed,  and  was  studied  by  the  writer  in  the  Guern- 
sey cattle  in  the  United  States,  making  use  of  the  herd- book  instituted  for 
this  breed  by  the  American  Guernsey  Cattle  Club. 

Sires  having  the  power  of  producing  improved  offspring  are  generally 
detected  by  an  examination  of  the  progeny,  sometimes  a  long  time  after 
the  death  or  slaughter  of  the  sires  themselves. 

In  order  to  determine  the  character  of  improvenient  exhibited  by  a 
sire,  the  number  of  his  progeny  admitted  to  registration  in  the  herd-book 
may  be  taken  as  a  criterion.  The  writer  rejects  this  method  on  various 
grounds,  especially  in  the  case  of  the  American  Guernsey  breed,  owing  to 
the  facility  with  which  an  animal  may  be  registered,  the  conditions  of  ad- 
mission not  being  sufficiently  stringent  (all  that  is  required  is  the  production 
of  360  lb  of  butter-fat  for  a  full  grown  cow,  while  the  average  production 
is  312.771).  He  likewise  rejects  the  method  which  consists  in  comparing 
the  daughters  of  different  sires  with  their  respective  dams  and  noting  the 
amount  of  improvement.  He  therefore  takes  as  the  criterion  of  the  pre- 
potency of  a  bull  the  number  of  the  latter's  daughters  which  produce  a 
very  high  yield  of  fat,  or,  in  the  case  of  the  (.kiernsey  breed,  600  lbs  per  year 
at  the  time  of  full  growth,  and  he  furthermore  introduces  the  idea  of  the 
"  equivalent  of  600  pounds  ",  that  is  to  say  of  the  young  cow,  which  according 
to  its  present  production,  will  probably  yield  600  pounds  at  the  age  of  5. 

In  December  1915  there  were  only  32  bulls  which  had  sired  3  or  more 
daughters  with  a  production  equivalent  to  600  pounds  of  fat.  This  number 
is  very  low-,  representing  only  0.092  %  of  the  males  registered  in  the  herd- 
book  of  the  American  Guernsey  breed.  The  writer  therefore  concludes 
that  prepotency  is  very  rare,  being  found  in  only  i  per  1000  of  the  Guernsey 
breed  of  bulls. 

The  writer  next  studied  the  ancestry  of  these  32  bulk  which  clearly  ex- 
hibited a  prepotent  character  ;  he  found  that  with  the  exception  of  3  they 
all  belonged  to  7  families,  which  therefore  clearly  presented  a  prepotency. 
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Kach  family  had  sprung  from  an  ancestor  which  had  transmitted  its  pre- 
potency to  a  number  of  its  descendants.  He  further  concludes  that  the  char- 
acter in  question  is  probably  increased  by  in-breeding,  although  some  Amer- 
ican prepotent  sires  are  the  result  of  crosses  between  members  of  different 
prepotent  families. 

990  -  A  Sex-limited  Colour  in  Ayrshire  Cattle.  —  wkntworth  Edward  n.,  m  journal  of 

As,ricultuyal  Research,  Vol.  VI,  No.  4,  pp.  141-147.  Washington,  D.  C,  April  24,  iyi6. 

In  the  Ayrshire  breed  the  coat  is  generally  red  and  white,  nevertheless 
in  the  United  States  animals  of  black  piebald  colour  have  been  observed 
from  time  to  time  (i).  Up  to  the  present  day.  no  attention  has  been  paid 
to  the  mode  of  transmission  of  this  coat,  because  in  America  it  was  consider- 
ed as  being  undesirable  and  it  w^as  sought  to  eliminate  it  by  selection.  It 
is  diiScult  to  ascertain  whether  the  black  is  due  to  a  true  black  pigment,  or 
whether  it  is  simply  a  very  intense  red.  Under  the  microscope,  typically 
black  granules  appear  to  be  present,  but  no  attempt  has  yet  been  made  to 
obtain  a  chemical  solution  of  the  pigments. 

The  writer,  for  his  studies,  had  recourse  to  the  pedigree  (ancestors 
and  descendants)  of  the  Ayrshire  bull  of  the  scientific  Agricultural  Station 
of  Kansas,  with  white  and  very  dark  mahogany  red  coat  (called  above  black 
piebald).  63  individuals  were  taken  into  account  altogether.  After  clas- 
sification and  discussion  of  the  results,  the  following  conclusions  are  arriv- 
ed at : 

i)  The    black  piebald  colour  is  a  simple  allelomorph  of  the  red  pie- 
bald colour  in  Ayrshire  cattle. 

2)  In  the  males,   the  black  piebald  character  is  dominant  ;  in  the 
females  the  red  piebald  character  is  dominant. 

3)  Males    heterozygous  in  respect  to  the  two  characters  have  black 
piebald  coat,  while  heterozygous  females  have  red  piebald  coat. 

Appended  is  a  bibliography  of  4  works. 

991  -  Encouragement  of  the  Breeding  of  Small  Livestock  and  Bee  Keeping  by  the 
Prussian  State  Railway  Administration.  —  b.'vdermann,  in  Deutsche  LanchvuischafiUchc 

Tierzucht,  20th  Year,  No.  20,  pp.  159-160.  Hanover,  May  19,  1916. 

In  1906  it  was  proposed  in  the  Prussian  Diet  to  place  a  sum  at  the  dispo- 
sal of  the  State  Railway  Administration  for  distribution  to  minor  officials 
and  workmen  already  possessing  hives  or  desiring  to  obtain  them.  In  1907 
the  proposal  was  carried  into  effect  and  the  Railway  Administration  was  also 
recommended  to  make  provision  for  bee-keeping  when  planting  trees  and 
hedges  on  slopes  and  to  arouse  the  interest  of  workmen  and  employees  in 
bee-keeping  by  means  of  lectures  and  the  distribution  of  suitable  publica- 
tions. The  Railway  Administration  was  furthermore  authorised  to  give 
financial  and  moral  encouragement  to  the  purchasing  of  lives,  and  it  facili- 
tated attendance  to  lectures  and  bee-keeping  exhibitions  by  workmen  and 
employees. 
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(i)  See  B.  1915,  No.  10G3. 
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Table  I  gives  particulars  of  the  encouragement  granted    during  the 
period   1907  1910. 

Table    I. 


Years 

Amount 
of  grants 

Number  of  workmen 

and  employees 

who  benefited  by 

these    gran  IS 

Number  of  workmen 
and  employees 

who  followed  courses 
of  lectures  and 

attended  asricultural 
exhibitions 

Number  of  workmen 
and  employees 

engaged 
in   bee  keeping 

1907 

1908 

1909 

igio  ..... 

£ 

552 
602 

637 

165 
165 

208 

» 

199 

)) 

2343 
2409 

2  511 

3  002 

In  order  to  improve  the  economic  condition  of  the  workmen  and  minor 
officials,  especially  those  residing  in  the  country,  in  view  of  the  success 
of  the  experiments  previously  carried  out,  the  Railway  Management  was  also 
advised  to  encourage  small-livestock  breeding  (goats  and  rabbits)  in  addi- 
tion to  bee-keeping.  With  this  object,  in  addition  to  the  measures  mentioned 
above  for  bee-keeping,  the  following  were  proposed  :  to  get  the  workmen 
and  officials  to  join  tb.e  livestock -breeding  associations  ;  to  interest  labour 
organisations  in  these  questions  ;  to  subsidise  the  construction  of  suitable 
pens  and  rabbit-hutches. 

Table  II  furnishes  indications  as  to  the  encouragement  granted  in  this 
new  period. 

The  total  number  of  persons  engaged  in  bee-keeping  and  raising  the 
above  livestock  is  therefore  87  902,  a  by  no  means  contemptible  figure 
from  the  point  of  view  of  the  production  of  milk,  meat  and  honey  during 
the  war.  No  data  are  available  as  to  the  number  of  goats  and  rabbits,  or 
as  to  the  quantity  of  animal  products  obtained.  The  number  of  hives 
was  26  846  at  the  end  of  1914. 

Table   II. 


Years 

Grants  for  the 
purchase  of 

Number 

of  persons  receiving 

grants  for 

Number 

of 
workmen 

who 
attended, 
lectures 

Number  of  workmen 
breeding 

bees 

goats 

rabbits 

bees 

goats 

rab- 
bits 

bees 

goats 

rabbits 

£ 

£       1       £ 

1 

1 

1911    .    .    . 

— 

£815 

— 

432 

I  292 

3674 

42  179 

1912    .    .    . 

1031 

1234 

1307 

500 

488  I  500 



— 

— 

— 

1913    .    .    . 

1428 

1753 

1254 

565 

628 

I  809 

— 

4960   30O54 

35350 

1914    •    •    • 

10  86 

1629 

1580 

505 

I  225 

2093 

— 

5367    31879 

50656 

STOCK-RAISING  :    ORGAXISATIOX   AXD    HXCOURAGEMEXT  I303 


The  figures  for  the  year  1915  are  not  yet  known. 

To  sum  up,  the  total  subsidies  allowed  from  1907  to  1914  amount  to 
£6834  for  bee-keeping  ;  £5140  for  goat  breeding  and  £4172  for  rabbit 
breeding. 

492  -  The  Adaptation  of  Different  Breeds  to  the  Livestock  Industry  in  the  United  States. 

—  WentworthE.X.,  in  The  Field,  Vol.  XXXI,  Xo.  6,  p.  501-503,  542,  544,  546.  New  York^ 
June  1916. 

The  adaptation  of  a  breed  of  livestock  to  different  agricultural  condi- 
tions depends  inversely  on  its  degree  of  specialisation  Avith  a  view  to  a  given 
purpose.  The  result  of  this  is  a  restriction  of  adaptation  which  practically 
determines  the  distribution  of  the  different  breeds.  Those  breeds  which 
are  most  perfectly  specialised  predominate  in  specific  localities,  while  those 
which  have  least  deviated  from  the  original  conditions  of  non-specialisa- 
tion are  the  most  widel}-  distributed  throughout  the  agricultural  regions  of 
the  globe. 

Cuttle.  —  The  vShorthorn  breed  has  been  the  principal  source  for  the 
impro\-ement  of  beef  cattle.  Cattle  intended  for  dairy  production  in  New 
England  and  Longhorn  cattle  in  Texas  received  their  first  impetus  by  the 
inheritance  of  the  characters  of  this  pioneer  in  cattle  improvement.  In  the 
blue-grass  region  the  descendants  of  the  Durhams  have  found  the  best  en- 
vironment, and  the  vShorthorn  breed  has  since  then  become  and  remained 
the  principal  breed  in  the  corn  belt  and  the  one  prefeired  by  farmers. 

In  the  West  and  vSouth-West  of  the  United  vStates,  the  first  impulse  to- 
wards the  replacement  of  livestock  of  mixed  breed  and  Mexican  livestock 
likewise  arose  through  the  introduction  of  the  Shorthorn  ;  the  development 
of  the  meat  industry  in  Argentina  is  closely  linked  up  with  the  spread  of 
the  Shorthorn;  and  so  is  that  of  Australasia,  in  the  proportion  of  at  least 
60-80  %.  The  high  degree  of  adaptation  of  this  breed  has  resulted  in  its 
forming,  so  to  .speak,  the  vanguard  which  prepares  the  way  for  the  introduc- 
tion of  other  more  highly  specialised  breeds.  This  is  what  took  place  in 
the  corn  belt,  where  the  valiie  of  the  lands  requires  the  quickest  possible 
growth  and  early  maturity. 

The  Aberdeen- Angus,  with  its  splendid  body,  its  early  maturity  and 
economy  in  feeding,  enabled  a  fresh  margin  of  profit  to  be  secured  ;  neverthe- 
less, the  Shorthorn  still  retains  its  popularity,  as  is  proved  by  data  shov/ing 
distribution,  which  are  largely  in  its  favour.  The  Aberdeen-Angus  fur- 
thermore proves  that  it  possesses  in  the  highest  degree  the  quality  of  a  show 
animal  in  competitions  with  a  view  to  obtaining  very  high-class  products 
at  shows  and  exhibitions.  At  the  last  international  exhibitions,  ten  live 
champions  and  fourteen  killed  champions  belonging  to  this  wonderful 
breed  gave  fresh  its  proof  of  its  superiority. 

In  those  belts  where  forage  production  is  unlimited,  but  where  there  is 
little  grain  growing,  the  Hereford  breed  has  gained  the  upper  hand  over'the 
Shorthorn,  and  has  been  sub.stituted  for  the  latter  in  the  prairies  of  the  West. 

In  the  pasturage  belt  of  the  North  and  the  cold  region  of  Alaska,  the 
Galloway  breed  has  demonstrated  its  great  powers  of  resistance  and  its 
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superiority  over  all  the  other  selected  races  in  surmounting  unfavourable 
environmental  conditions. 

Among  other  breeds,  the  Polled  Durham  and  Polled  Hereford  proved 
their  efficacy  in  the  improvement  of  ordinary  cattle  by  the  rapidity  with 
which  shortening  of  the  horn  is  produced  by  crossing  ;  the  Red  Poll  breed 
has  also  asserted  itself  as  a  good  dairy  animal  with  good  fattening  qualities, 
as  is  proved  b}'  the  carcasses  of  this  breed  shown  at  exhibitions,  and  it 
has  thus  established  its  right  to  exist  as  a  dual-purpose  breed.  Other  breeds 
like  the  Devon,  have  not  yet  received  that  final  sanction  of  practice  which 
enables  them  to  be  regarded  definitively  as  excellent. 

Naturally,  the  dairy  breeds,  in  order  to  stand  their  ground,  have  had 
to  compete  with  the  Shorthorns  and  Devons  imported  by  the  first  colonists  ; 
consequently  the  progress  of  dairy  breeds  generally  has,  with  the  exception 
of  some  rivalry  between  the  Holstein-Friesians  and  the  Jersey's,  been  confined 
to  the  undertaking,  almost  in  co-operative  form,  of  the  conquest  of  the  lands 
occvipied  by  the  red,  white  and  roan  cattle.  The  very  fact,  however,  of 
the  varied  distribution  of  the  races  establishes  differences  between  them 
as  regards  their  adaptation  and  intrinsic  value,  which  differences  are  not 
always  admitted  by  their  partisans.  The  privileged  position  gained  by  the 
Holstein-Friesian  breed  in  the  belts  surrounding  big  towns  is  a  testimony  to 
its  great  production  of  milk  for  sale,  just  as  the  fact  of  wide  distribution  of 
the  Jersey-  breed  in  the  South  tends  to  prove  its  greater  resistance  to  the 
hot  climate.  The  persistance  of  many  able  farmers  in  maintaining  the  Jer- 
sey breed  on  certain  model  farms  establishes  the  quality  of  its  products  and 
its  ability'  for  economical  production  under  the  most  intensive  working  con- 
ditions. 

The  merits  of  the  iVyrshire  and  Guernsey  breeds  are  comparatively 
less  popular  in  the  United  States.  The  Guernsey  breed,  in  the  belt  where 
it  is  favoured,  has  already  stood  the  test  as  a  rival  of  the  Holstein-Friesian, 
and  also  as  a  competitor  with  the  Jersey  in  the  capacity  of  a  breed  capable 
of  economicalh'  yielding  a  product  of  superior  quality.  The  Guernsey  breed 
to  a  certain  extent  possesses  the  general  characters  of  the  Shorthorn 
breed  for  butcher's  cattle,  and  no  doubt  it  would  have  formed  the  inter- 
mediate link  in  specialisation  if  the  demand  for  a  highly  specialised  breed 
had  not  arisen  too  rapidly  for  the  Guernsey  to  gain  a  footing.  The  Ayrshire 
breed,  on  the  other  hand,  possessed  the  advantage  of  its  nationality  during 
the  early  periods  of  Canadian  colonisation,  when  many  Scottish  colonists 
settled  there,  and  had  gained  a  footing  in  the  rather  cold  regions  of  the 
New  England  hills  for  the  production  of  milk  in  a  somewhat  greater  quan- 
tity than  that  of  the  Jersey  and  Guernse}^  breeds,  the  qualit}^  being  almost 
equal. 

Finally,  each  breed  possesses  its  clearly  recognised  advantages.  The 
Holstein-Friesian,  as  a  good  producer  of  milk  and  fat.  has  gained  noteworthy 
success  in  the  hands  of  the  ordinary  farmer  specialising  in  milk  production. 
Its  special  ability  to  consume  large  quantities  of  bulk}?-  foods,  which  allows 
of  a  considerable  reduction  in  the  consumption  of  concentrates,  and  its 
qualifications  for  giving  good  results  in  rearing  calves  intended  for  meat 
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production,  render  it  essentiall}''  the  dairy  cow  for  the  farmer  at  the  head  of 
a  non-speciahsed  farm. 

The  quaHties  of  the  Jersey  breed  are  well  known.  The  characteristics 
are  the  richness  of  the  milk  in  fat,  economy  of  production  and  beauty  of 
type,  which  render  it  the  favorite  breed  for  competitions  and  shows.  Owing 
to  this  it  was  not  long  in  becoming  the  favourite  breed  on  big  farms,  and  it 
has  thoroughly  stood  its  ground  after  a  trial  of  three  quarters  of  a  centun.'. 
At  shows  and  at  tests  of  fat  j-ield  it  has  maintained  its  position  as  first  in 
rank  among  the  dairv'  breeds,  so  that  in  the  public  mind  the  name  of  the 
Jerse}'  breed  is  associated  with  the  idea  of  every  improvement  in  milk  pro- 
duction. 

The  Ayrshire  breed  owes  its  favour  to  like  qualities.  Being  the  hardi- 
est among  the  dairy  breeds,  and  also  exhibiting  lines  of  great  beauty,  it 
has  become  the  dominant  breed  on  the  Pacific  Coast  owing  to  the  unifomi- 
it}-  of  its  products.  Its  constant  breeding  true  to  type,  as  well  as  the 
quantity  and  qualit}'  of  the  milk  throughout  its  offspring,  form  its  princij^al 
merit.  Probabh'  it  possesses  in  a  latent  form  the  necessary  qualities  for 
further  specialisation,  but  hitherto  this  race  has  not  been  subjected  as  sj^s- 
tematically  as  the  others  to  comparative  tests  with  a  view  to  accurate 
determination  and  increase  of  its  productive  qualities. 

The  specific  quality  of  the  Guernsey  breed  as  a  market  milk  producer 
is  shown  b}^  the  fine  ^-ellow  colour  of  the  milk,  this  colour  being  highly  ap- 
preciated by  consumers.  The  breed,  however,  possesses  other  and  far  su- 
perior qualities.  Its  milk  production,  as  compared  with  the  Jersey  breed, 
is  also  higher,  and  the  fat  content  of  the  milk  is  likewise  greater  than  for 
the  Ayrshires  and  the  Holstein-Friesians.  It  is  gaining  ground  annually 
with  a  large  number  of  milk  producers,  above  all  those  in  charge  of  non- 
specialised  farms. 

Horses.  —  As  regards  horses,  events  in  the  United  States  have  been 
somewhat  similar  to  what  has  occurred  with  cattle.  The  American  trotter, 
after  attempt  to  increase  of  speed  over  a  century,  continues  to  be  selected 
outside  the  breeding  of  the  American  farm  horse.  To-day  the  original  races 
only  exist  for  the  production  of  mares  intended  to  be  crossed  with  heavy 
draught  stallions.  The  breeding  of  the  American  thoroughbred  trotter  is 
of  importance  henceforward  to  sporting  circles,  and  that  of  the  light  draught 
horse  has  to-day  disappeared  from  the  most  advanced  agricultural  regions, 
giving  place  to  the  heavy  draught  farm  horse. 

The  Percheron  was  the  first  to  introduce  on  a  large  scale  the  proportions 
of  the  heavy  draught  horse  among  American  farm  horses.  It  was  particularly 
adapted  for  that  task,  owing  to  the  comparative  lightness  of  its  skeleton,  its 
vigorous  blood,  and  its  marked  qualities  for  increase  of  weight.  It  occupied, 
in  America  at  least,  the  same  place  in  respect  to  horses  as  the  Shorthorn 
breed  did  for  cattle.  Its  principal  merit  consists  in  having  given  weight 
to  its  descendants  and  thus  complied  with  the  general  demand  of  farmers. 

A  striking  contrast  with  this  development  is  aft'orded  by  the  more  spe- 
cialised labouring  horses,  such  as  the  Clydesdale,  Shire  and  Belgian  breeds. 
The  Clydesdale  breed  was  imported  i^ractically  at  the  same  time  as  the  Per- 
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cheron,  and  havS  stood  the  test  in  all  attempts  at  breeding  specialised  races, 
without  however  succeeding  in  imposing  its  type  on  the  farm  horse,  because 
it  is  a  type  too  specialised  in  the  direction  of  the  heavj'  draught  horse,  and 
the  first  breeders,  who  were  unable  to  discern  the  requirements  of  intensive 
feeding  in  the  foals  of  this  breed,  had  some  failures,  because  the  Clydesdale 
was  produced  for  a  single  purpose  onh',  and  it  should  either  be  a  heavy 
draught  horse  or  not  exist.  The  Shire  race  also  had  similar  failures  at  the 
outset. 

Nevertheless,  when  breeders  had  mastered  the  breeding  methods 
enabling  the  desired  type  to  be  secured  with  certainty,  utilising  the  ex- 
perience gained  with  the  Percheron,  they  decided  to  repeat  the  trial  with  the 
Clydesdale,  the  Shire  and  the  Belgian  horses,  with  ultimate  success.  The 
Belgian  horse  was  the  last  to  breed  out,  and  in  fact  has  only  done  so  during 
the  last  five  years,  when,  from  the  point  of  view  of  export,  it  gained  such 
importance  as  to  play  a  part  in  horse-breeding  in  America,  but  its  rapid 
spread  in  the  corn  belt  and  the  enthusiasm  with  which  it  was  received  there 
render  it  clear  that  the  only  limit  to  its  further  spread  lies  in  the  number  of 
available  sires. 

As  regards  the  individual  qualities  of  these  breeds,  the  Shire  undoubt- 
edl}'  possesses  the  maximum  pulling  energy  per  individual,  while  the  Cly- 
desdale is  more  perfect  in  its  outhnes  and  action,  endowed  with  longer  life 
and  less  subject  to  disease  ;  the  Belgian  offers  a  special  resistance  to  con- 
tinuous daily  work,  though  it  is  not  so  active  as  its  English  rivals;  the  Per- 
cheron finalh'  is  the  best  adapted  for  crossing  with  the  American  working 
horse. 

Pigs.  —  An  evolution  similar  to  that  undergone  by  cattle  and  horse 
breeding  is  also  observable  in  pig  breeding.  The  Berkshire  played  the  part 
of  the  Shorthorn.  In  Canada  and  the  Middle  Atlantic  States  it  is  the  pre- 
eminent meat  producer.  Along  the  Pacific  coast  and  in  South  atid  Eastern 
America  it  represents  almost  exclusively  the  improved  breed  imported  from 
the  West.  In  New  England  it  rivals  the  Chester  White  in  popularity,  while 
in  the  corn  belt  it  is  run  close  by  the  Poland  China  and  the  Duroc  Jersey. 

These  last  two  breeds  form  the  dominant  element  in  the  region  which 
specialises  in  pig-breeding.  The  PoJand  China  was  not  slow  in  establishing 
its  claims  owing  to  its  early  maturity,  fattening  qualities  and  possibility 
of  profit  on  an  economic  basis.  It  had  a  close  rival  in  the  shape  of  the  Du- 
roc Jersey,  which  is  superior  to  it  in  fertility,  adaptation  to  pasturage  and 
general  hardiness.  The  two  breeds  have  made  progress  partly  owing  to 
the  absolute  contrast  between  them,  and  tendencies  to  obtain  the  extreme 
forms  of  each  type,  which  extreme  forms  are  termed  "  hot  bloods  "  and 
"  cold  bloods  ".  From  the  point  of  view  of  adaptation,  the  Chester  White 
was  able  to  spread  to  advantage  in  some  regions  of  the  United  States,  and 
the  principal  quality  of  the  Hampshire  breed  as  regards  meat  production 
may  in  the  future  .secure  this  race  a  greater  popularity.  The  Yorkshire 
and  Tamworth  breeds,  which  are  good  for  bacon  production,  are  more  rarely 
met  with,  and  the  localities  where  they  have  ada])ted  themselves  are 
less  frequent,  their  merit  being  nevertheless  genuine  and  easily  obser\-ed  in 
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the  districts  of  Ontario,  Quebec  and  Xew  York,  as  also  in  IMichigan  and  Min- 
nesota. 

Sheep.  —  In  sheep  breeding,  the  Shropshire  and  Hampshire  breeds  are 
the  most  widely  found,  being  appreciated  both  on  small  farms,  ranches  and 
extensive  sheep  pastures.  The  former  breed  is  valuable  for  its  fleece,  the 
latter  for  its  weight.  The  Oxford  requires  more  abundant  pasturage ;  the 
South  Down  is  the  classic  meat  producer  ;  the  spread  of  this  latter  breed  is 
also  due  to  its  size  and  its  splendid  fattening  powers  ;  there  are  very  few 
breeds  which  can  dispute  its  supremacy  as  a  show  animal,  or  for  the  butcher. 
The  Dorset  breed  has  gained  favour  with  some  breeders,  chiefly  owing  to 
its  capacity  to  produce  lambs  during  the  winter  period,  and  its  good  milk 
production. 

The  fine  wool  breeds,  Rambouillet  and  Delaine  Merinos,  have  had  to 
give  way  to  meat  breeds  in  the  agricultural  region  where  land  is  dear  ;  on 
the  great  prairies,  however,  they  still  form  the  basis  of  big  flocks,  owing  to 
the  value  of  their  wool  and  their  remarkable  herding  instinct.  The  Lin- 
coln and  Cotswold  are  still  very  nuich  in  demand  for  the  purpose  of  crossing 
with  the  two  above  breeds,  owing  to  their  great  size  and  to  their  precocit}' 
and  abundant  wool  production.  The  Leicester  and  Cheviot  breeds  are  li- 
mited to  the  northern  climate  and  find  particularly  favourable  conditions 
in  Ontario. 

The  factors  limiting  the  spread  of  the  Cheviot  breed  are  its  size  and  its 
undeveloped  herding  instinct.  Nevertheless,  after  the  South  Down,  this 
race  possesses  the  best  type  of  carcass,  but  the  possibilities  of  its  extension 
through  the  region  of  the  Apalache  mountains,  and  the  other  mountainous 
parts  have  not  been  developed. 

993  -   Horse  Breeding    in    Minnesota.    —    The    Breeder's  Gazette,   Vo\.  I^XIX,  No.  25 
p.   1294.    Chicago,  June  22,    1916. 

A  "  Report  of  the  Horse  Breeding  Industry  in  Minnesota  "  issued  by 
the  "  Minnesota  Stallion  Registration  Board  ",  University  Farm,  St.  Paul, 
Minn.,  shows  that  2056  purebred  and  1896  grade  stallions  were  licensed  to 
stand  in  Minnesota  this  year.  This  is  an  increase  of  54,7  per  cent,  of  pure- 
bred stallions  and  a  decrease  of  14.3  percent,  of  grades  in  the  last  6  years. 
Of  the  2056  licensed  stallions,  1244  are  Percherons,  326  Belgians,  126 
French  Draft,  93  Clydesdale,  52  Shires,  4  Suffolk,  142  vStandardbreds,  23 
Morgans,  21  German  Coach,  11  French  Coach,  5  Hackneys,  4  Shetlands 
and  2  American  Saddlers.  The  stallion  registration  board  tends  to  en- 
courage horse  development  in  the  State  in  every  possible  way.  Special 
horse  breeders'  meetings  are  held  at  various  points  in  the  State,  judges  are 
furnished  for  many  local  colt  shows,  speakers  are  sent  to  meetings  of 
farmers'  clubs  and  short  courses,  and  farmers  are  assisted  in  the  selection 
of  good  sires.  Special  attention  is  given  to  considering  inquiries  pertaining 
to  the  feeding,  breeding  and  management  of  horses. 

The  stallion  registration  law  is  vigorously  enforced  by  the  board ;  the 
25  cases  prosecuted  in  i9i5for  violation  oi  the  law  were  all  decided  in  favour 
of  the  State,  with  fines  of  S  25  to  S  100. 
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994  -  Statistical  Data  as  to  increased  Weight  and  Food  Consumption  of  the  Jersey  and 
Holstein-Friesian  Breeds  from  irth  to  Bfirst  Calving.  —  iiaydkn  c.  c.,in  Ohio  Agri- 
cultural Experiment  Station,  Bulletin  289,  pp.  1-30.  Wooster,  Ohio,  August  1916. 
The  Ohio  Experimental  Station  has  published  the  result  of  its  researches 
into  the  daily  increase  of  the  Jersey   and   Holstein-Friesian  breeds  from 
birth  to  calving.     The  data  were  collected  at  the  experimental  farm,  and 
comprise  up  to  now  :  69  series  of  individual  daily  observations  up  to  one 
year;  51  series  up  to  two  years,  and  37  series  up  to  the  first  calving.     In 
addition  to  the  increase  of  weight,  there  was  also  noted  day  b}'  day  the  quant- 
ity of  food  consumed  and  the  cost  of  this  food,  as  well  as  the  total  cost  of 
rearing,  allowing  for  the  other  expenses  incurred. 

We  sum  up  in  the  following  table  the  average  data  in  reference  hereto  : 


Breed 

Average 

weight  at 

birth 

Average 

weight 

at  I  3'ear 

Average 

weight 

at  2  years 

Average 
weight  at  ist 
calving  (26- 
27  months) 

Average 

daily 

increase 

in  ist  year 

Average 

daily 

increase 

in  2nd  year 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Jersey    ....... 

56 

472 

758 

780 

I.I 

0.8 

Holstein  Friesian.    .    . 

82 

564 

962 

1076 

1-3 

I.O 

Food  consumption  during  the  first  year  and  costs  of  r eating. 


Breed 

Milk 

Cereals 
(grain) 

lbs. 

Silage 
lbs. 

Hay 
lbs. 

Maize 

Pas- 

Cost 

of 

feeding 

other 
expenses 

Total 

Full 

cream 

lbs. 

Skim 
lbs. 

stalks    turage 
kg         days 

cost 

40»  Jersey  . 
29  Holstein 

465 
449 

2968 
2  786 

597 
656 

458 
580 

709 
760 

40 
29 

122 
128 

S  27.75 
S  29.31 

S  14-79 

S  14.79 

$42.54 
S  44.10 

Consumption  of  food  during  the  second  year  and  costs  of  rearing. 


19  Jersey  . 
22  Holstein 


87 
174 


785  j 
870! 


2  426 

2247 


1038 
I  419 


254!     159!$  27.12 

232    151, S  29.55 


S8.89|S36-or 
$  8.89  $  38.44 


Consumption  of  food  and  costs  of  rearing  from  birth 
to  1st  salving  (26-27  months). 


24  Jersey  .|        4(39 
13  Holstein  I        445 


3005 
2835 


I  349 
I  517 


2  870 
2  903 


1  8051 

2  215I 


291 
243 


272  854.51$  23.68  $78.19 
272  858.121$  23.68,8  81.80 


An  examination  of  the  individual  series  discloses  the  fact,  which  is 
important  for  practical  purposes,  that  calves  born  in  autumn  ma^-  be  reared 
to  the  age  of  one  year  at  a  cost  below  that  of  calves  born  in  the  spring.     The 
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reason  is  that  when  spring  comes  the  former  are  already  able  to  utilise 
pastmage  to  the  full  for  the  whole  of  its  duration,  while  for  those  born  in  the 
spring  the  period  of  pasturage  coincides  largely  with  the  suckling  period, 
and  the  winter  period  with  that  of  growth,  during  which  the  consumption 
of  forage  and  concentrates  reaches  its  maximum. 

The  quantity  of  food  consumed  corresponds  to  rations  capable  of  pro- 
\'iding  the  complete  normal  gro\\-th  of  each  indi\-idual,  and  is  such  that  it 
ma}"  be  considered  that  an}'  economy  made  in  this  respect  would  have  im- 
peded normal  grov\i:h,  and  that  an  increase  of  the  ration  would  probably 
have  given  rise  to  an  increase  of  growth  in  the  animal,  but  at  such  a  cost 
that  its  adoption  would  not  be  justified. 

995  -  Progress  of  the  Holstein  Breed  in  the  United  States.  —  The  Breeder's  Gazette,  voi. 

lyXIX,  Xo.  24,  p.  1257-  Chicago,  June  24,  1916. 

The  Annual  Meeting  of  the  Holstein-Friesian  Association  of  America, 
which  was  held  on  the  7th  June  at  Detroit,  Mich.,  was  attended  by  2  683 
out  of  the  total  number  of  8  885  members  of  this  association.  During 
the  last  financial  year  there  has  been  an  addition  of  I  260  life  members. 

The  Herd-Book  of  the  Holstein-Friesian  Society  of  America  already 
dates  back  45  years  and  records  the  presence  in  the  United  States  of  more 
than  300  000  pure-blooded  Holstein-Friesian  animals  distributed  among 
30  000  owners.  A  new  census  of  them  will  be  carried  out  during  the  next 
year. 

During  the  last  working  3'ear  72  665  animals  were  entered  in  the  Herd- 
Book,  and  the  registration  of  68  766  transcriptions  owing  to  change  of 
ow'uership  was  made. 

In  the  Advanced  Registry  there  appears  as  tested  during  the  last  asso- 
ciation year  12  882  cows  producing  an  average  of  408  lbs.  of  milk  and 
14.40  lbs  of  butter  fat  in  7  days,  with  a  maximum  of  35.53  lbs  of  fat  for 
Ormsby  Jane  Segis  Aggie,  and  of  1205.09  lbs.  of  fat  in  one  year  for  Duchess 
Skjdark  Ormsby  (world's  record). 

The  minimum  individual  production  henceforward  required  for  the 
championship  is  as  follows  :  for  mature  cows,  44.42  lbs  butter  in  7  days  and 
I  506  lbs  in  a  year;  for  two-year-old  cows,  31.4  lbs  in  7  days  and  i  200  lbs 
per  year. 

The  meeting  adopted  resolutions  in  favour  of  the  association  providing 
for  the  creation  of  a  body  of  inspectors  under  its  control,  instead  of  relying 
upon  those  of  the  State  Colleges  and  experiment  Stations. 

The  distribution  of  prize  money  absorbed  a  sum  of  more  than  §15  000  ; 
advertising  expenses  exceeded    $  25  000. 

Furthermore,  the  meeting  a])proved  a  resolution  in  reference  to  the 
introduction  in  the  Herd-Book  of  the  305  days'  test,  according  to  the  rules 
in  force  for  the  365  day's  test,  but  independently  of  this  latter.  This  period 
was  sufficient  to  test  the  continuance  in  milk,  aiid  the  ad\'antage  was  thus 
secured  of  making  annual  calving  possible  even  in  animals  subjected  every 
year  to  a  production  test. 

The  annual  meeting  will  in  the  future  be  held  alternately  east  and  west 
of  the  i8th  degree  of  longitude,  and  in  1917  at  Worcester. 
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996  -  The  Portuguese  Cattle  Breeds  Barrosa  and  Maronesa.  —  de  lacerda  pizarro 

Agostinho  Josii  1-"REIRE,  ill  Rcvisla  dc  Mcdicina  I'vlcrinarui,  15th  Year,  Xo.  173,  pp.  120- 
134,  lyisbon,  Jul  J'  1 91 6. 

The  Barrosa  breed  (in  the  Barros  region)  belongs  to  the  district  of  the 
Minho  and  part  of  that  of  Oporto  ;  the  Maronesa  race  is  a  native  of  the  di- 
strict of  the  Douro. 

According  to  the  writer  the  Barrosa  breed  in  its  present  state  shows  cra- 
nial characters  similar  to  those  of  Bos  mauritanicns,  and  has  ven*'  fully 
developed  and  large  horns. 

From  a  comparison  between  the  two  breeds  the  Barrosa  breed  exhibits 
the  following  features  :  wider  head,  horns  twice  the  size  and  pointed  directly 
upwards  from  their  root  ;  the  vertex  of  the  frontal  protuberance  nearer 
to  the  median  line  ;  shorter  face  ;  smaller  size  of  naso-maxillary  suture  ; 
the  presence  of  a  frontal  crest,  more  prominent  orbits.  The  head  is  dished 
in  both  breeds.  The  line  of  the  upper  edge  of  the  neck,  especially  in  its 
front  part,  is  concave  in  the  Barrosa  and  almost  straight  in  the  Maronesa. 
The  dorso-lumbar  line  and  the  tail  insertion  are  identical ;  the  Barrosa 
breed  has  straight  or  slightly  hollowed  buttocks,  the  Maronesa  straight  or 
slightly  convex  ones.  The  limbs  of  the  Barrosa  are  finer,  as  its  skeleton 
is  more  slender  ;  its  meat  yield  may  amount  to  65  %  of  the  live  weight, 
which  is  never  reached  by  the  Maronesa.  The  Barrosa  breed  has  less 
capacity  for  resisting  heav}'  labour  ;  it  is  much  more  suitable  for  dairy  pur- 
poses (cows  are  found  whicli  when  in  full  milk  yield  from  2.6  to  3.1  galls 
of  milk  per  da}-,  with  5  to  6  %  of  fat).  According  to  the  measurements 
m^ade  by  the  writer,  the  Barrosa  breed  presents  the  following  average  di- 
mensions : 

Length  of  heacl 15-74  ins. 

Width  of  fore-head 11.42  ins. 

Height  of  %\-ithers 5i-i8  ins. 

Coxoscapular  length 60.63  ins. 

Circuinierence  of  chest So. 73  ins. 

Height  of  chest 31 -71   ins. 

Width  of  ribs 18. 11  ins. 

Maximum  width  of  belly 84. 64  ins. 

Initial  width  of  pelvis i6.(»3  ins. 

Dactylothoracic  index ^/^o  to  ^/jQ.g  lbs. 

lyive  weight i.5-40  to  21.56   lbs. 

Therefore  this  is  a  breed  with  dished  face,  short  lines  and  eumetric 
(according  to  Saxsox,  brachy cephalic). 

The  writer  holds  that  the  "  Barrosaos  "  cattle  form  a  true  race,  but 
that  on  the  other  hand  the  "  Maronesos  "  are  the  result  of  a  cross  between 
the  Barrosa  and  ]\Iirandesa  breeds.     He  is  led  to  this  conclusion  both  from 


PIGS  13 1 1 

observation  of  the  animals  and  from  the  fact  observed  by  him  that  the  pro- 
duct of  crossing  these  two  races  actually  presents  the  characters  exhibited 
by  the  Maronesos. 

997  -  Experiments  in  Pig-Feeding  carried  out  by  the  Experimental  Sub-Station  of 
North  Platte,  Nebraska,  United  States.  — Snyder  W.  p.  and  Burnett  E.  a.,  in  Bulletin 
No.  147  or  il'.c  AKiicuUural  E.xpcrimcni  Station  of  Nebraska,  Vol.  XXVII,  Art.  IV,  56  pp. 
(Limited  Edition)  ;  31  pp.  {Popular  Edition).  lyincoln,  Nebraska,  191,=;. 

Report  on  experiments  in  pig  rearing  in  1912,  1913  and  1914.  To  allow 
of  comparing  these  results  with  those  already  set  out  in  the  previous  bul- 
letins of  the  same  Station,  there  were  adopted  (in  all  cases  where  not  other- 
wise indicated)  the  same  unit  prices  as  in  previous  years,  namely  : 

Table  I. 

Pigs  per  100  lbs. S.^-OO 

Maize  per  bushel 0.47 

Wheat    "         "        0.70 

Barlej-  "         "        0.40 

Rye        '■         "        0.36 

Oil  meal  per  ton 3o.of> 

Butcher's  otfal  per  ton 40.00 

Shorts  per  ton 24.00 

lyucerne  htij'  meal  per  ton 15'"^' 

Chopped  lucerne  hay  per  ton 10.00 

Lucerne  hay  per  ton 8.00 

Winterins,  old  brood  Sous.  —  It  was  desired  to  make  a  comparison  be- 
tween a  ration  of  chopped  lucerne  hay  mixed  with  an  equal  weight  of  ground 
grain,  and  of  feeding  the  lucerne  hay  in  a  rack  {ad  libitum)  and  shelled  maize 
in  a  trough.  Each  ration  was  given  to  10  sows  from  the  beginning  of  No- 
vember to  INIarch  (average  121  daA-s)  in  four  consecutive  years.  It  is  prov- 
ed by  the  average  of  the  fottr  years  that  9.9  bushels  of  maize  and  86  lbs 
of  lucerne  hay,  or  8. 84  bushels  of  maize  and  495  lbs  of  chopped  lucerne  hay 
were  required  to  maintain  a  sow  weighing  3S7  lbs  during  4  winter  months 
and  to  increase  its  live  weight  by  about  95  lbs.  The  feeding  of  a  light 
grain  ration  and  of  lucerne  hay  ad  libitum  was  found  to  be  more  economical 
than  the  feed  with  which  it  has  been  compared. 

Wintering  young  brood  Soivs.  —  During  5  consecutive  winters  gilts 
«ere  given  ad  libitum  a  mixture  of  i  part  by  weight  of  chopped  lucerne  hay 
with  2  or  3  parts  of  grain.  The  pioportion  of  grain  was  reduced  when  the 
sows  looked  like  becoming  over-flesh^^  Each  group  comprised  20  to  25 
sows.  The  experiments  began  about  the  loth  November  and  ended  about 
the  end  of  ^Nlarch  or  beginning  of  April,  a  little  before  littering.  There  was 
found  on  the  average  : 
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Tablk  II.  —  W inter in<^  cost  of  young  Sows  ivith  faryoa-'. 

Weight  of  sows  at  the  beginning  of  exi)ciinicnt 1 78      lbs 

"         "       "     at  the  end               "             "              300.3  lbs 

Average  dailj'  increase  per  head o.qi   lbs 

Cost  of  feeding  to  produce  100  lbs  of  gain  in  weight  ....  -St-.i" 

To  produce  100  lbs  of  gain,  477  lbs  of  grain  and  iSi  lbs  of  alfalfa  were 
required. 

The  net  wintering  cost  of  a  young  sow  was  less  than  tliat  of  an  old  sow, 
because  the  former  shows  a  more  rapid  increase  of  live  weight. 

Cost  of  feeding  the  porkling  from  birth  until  the  time  when  it  reached  the 
'weight  of  50  pounds.  —  A  comparison  was  made  between  porklings  born  of 
tS  old  sows  and  others  born  of  24  young  sows.  The  particulars  of  Table  III 
are  the  average  of  a  period  of  4  3' ears  for  the  former  and  5  years  for  the  lat- 
ter. The  porklings  were  debited  with  the  cost  of  feeding  of  the  sows  from 
autumn  to  the  time  when  they  weighed  50  lbs  (end  of  the  experiment) ,  plus 
the  cost  of  feeding  the  porklings  from  weaning  until  the  end  of  the  experi- 
ment. The  difference  between  this  total  and  the  value  of  the  increase  of 
live  weight  of  the  sows  during  the  period  of  experiment  forms  the  cost  of 
production  of  the  porkling  weighing  50  lbs. 


Table  III.  —  Average  Cost  of  Porklings  weighing  50  lbs. 


Increase  in  live  weight  of  sows  during  period  of  experiment     .    . 

Cost  of  feeding  sows  and  porklings 

Number  of  young  born  at  each  litter 

Weight  of  young  at  birth 

Number  of  porklings  which  lived  to  the  end  of  the  experiments 

Age  at  which  the  weight  of  50  lbs  was  attained 

Cost  of  food  consinned  for  the  production  of  this  weight  .    .    .    . 


Comparison  between  the  cost  of  production  of  the  autumn-born  porkling 
and  the  spring-born  porkling.  —  For  4  years  a  comparison  was  inade  between 
579  spring  pigs  born  from  old  sows,  543  spring  pig  from  young  sows,  and  153 
autimin  pigs  from  young  sows.  Their  average  costs  of  production  (from  the 
moment  immediately  preceding  littering  until  the  time  when  the  porklings 
reached  the  weight  of  50  lbs.)  were  $2.05,  Si-8i  and  $2.03  respectively. 
As  compared  with  the  old  sows  and  their  porklings,  the  young  sows  con- 
sumed less  grain.  They  reared  nearly  as  many  young,  and  the  latter 
increased  in  live  weight  with  an  almost  equal  rapidity. 


Born 

Born 

of   old 

of  j'oung 

sows 

so»vs 

62  lbs 

101.4   lbs 

•Si  7.41 

S16.41 

II. I 

8.2 

2.4  lbs 

-.31  lbs 

'■'•.55 

6.2 

89  days 

<)9  days 

•S-Mi 

Si. 68 
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Tabi,e  IV.  —  Comparison  betu^een  the  cost  of  pip^s  from  old  soics  and  those 

from  ycnng  sous. 


From  autmini  ti>  the  lime  when  the  porkliiigs  weighed  go  lbs 
From  immediatelv  before  birth  until  the  above  time     .    .    . 


From 

F 

roin  vouns 

old  sows 

sows 

82.11 

Si.fvS 

S-'-cii 

Si. 81 

The  young  sows  produce  the  porkliiigs  at  a  cheaper  cost,  above  all 
because,  being  less  in  bulk,  they  require  a  smaller  maintenance  ration,  and 
they  and  their  yotmg  convert  a  larger  proportion  of  the  food  into  increase 
in  live  weight. 

Cost  of  rearing  pigs  on  lucerne  pasturage  supplemented  by  a  grain  ration, 
during  the  summer.  —  The  observations  bore  on  i  345  pigs  divided  into  50 
groups.  The  results  show  that  the  rate  of  increase  of  live  weight  is  closely 
connected  with  the  quantity  of  grain  consumed,  and  that  the  cost  of  the 
increase  of  live  weight  rises  with  the  rate  of  such  increase.  The  lucerne 
pasture  is  cheap  and  the  grain  ration  is  expensive.  The  increase  in  live 
weight  is  cheap  or  dear  according  as  it  is  produced  principally  by  the  for- 
mer or  the  latter  means.  A  ration  of  less  than  2  lbs  of  grain  per  day  per 
100  lbs  of  live  weight  may  produce  pigs  poor  in  growth.  The  average  of 
the  results  is  set  out  in  Table  V. 


Table  V.  —  Rearing  pigs  ivith  lucerne  pasturage  and  grain. 


Daily  ration 

of  grain  per  loo  lbs. 

of  live  weight 

Daily  increase 

of  live  weight 

per  head 

Quantity  of  grain 

consumed  to 

produce  loo  lbs. 

increase    ;n 

live  weight 

2      lbs 

0.56  lbs 

260  lb- 

2.'^. 

0.73  lbs 

312   lb? 

3 

o.yo  lbs 

3 S.J   lbs 

Shorts  for  pigs  kept  during  summer  on  lucerne  pasturage.  —  A  supple- 
mentary ration  of  maize  alone  (grain)  is  compared  with  another  ration  made 
up  of  ^/4  maize  and  1/,  shorts,  and  yet  another  ration  made  up  of  half  maize 
and  half  shorts.  In  the  first  case,  the  ration  of  maize  alone  produces  some- 
what more  rapid  increases  of  live  weight  at  a  slighth'  less  cost  ;  in  the  second 
case,  rather  better  results  were  obtained  with  the  ration  of  maize  and  shorts, 
btit  the  difference  was  always  small.  It  is  not  desirable  to  replace  maize  by 
shorts  if  the  latter  costs  no  less  than  the  former. 

Dry  or  soaked  maize  for  lucerne- pastured  pigs.  —  Soaking  the  maize 
grains  does  not  give  any  advantage. 
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Food  consumed  ditring  summer  by  hoars.  —  A  ration  of  2.5  lbs  of  grain 
per  day  was  fed  per  100  lbs  of  live  weight  to  lucerne-pastured  boars.  They 
consumed  339  lbs  of  grain  per  100  lbs  increase  of  live  weight.  The  increase 
of  live  weight  per  head  per  day  was  0.92  lbs.  ;  at  the  end  of  the  autumn  the 
pigs  weighed  on  the  average  171  pounds  each. 

Maize  and  supplementary  feeds  for  pig  fattening.  —  From  the  14th  No- 
vember 1911  to  the  27th  February  1912,  the  rations  i  to  10  of  Table  VI 
were  again  distributed  in  the  following  winter  and  ration  11  was  also  tested. 
I,ucerne  hay  was  given  ad  libitum. 


Table  VI.  —  Maize  {corn)  and  additioiial  foods  for  pig-fattening 


Group 


Ration 


Shelled  corn  (1911-1912)  or  shelled  and  crushed  corn  (1912-1913) 
Ear  Corn  and  lucerne  hay 
Ground  corn  and  lucerne 
Ground  corn  and  lucerne  hay 

Ground  corn  90  parts  and  lucerne  meal  10  parts 
Ground  corn  90  parts  and  shorts  10  parts 

Ground  corn  90  parts  and  of  oil  meal  (extracted  by  solvents)  10  parts 
Ground  corn  95  parts  and  butcher's  offal  5  parts 
Ground  corn  90  parts,  oil  cake  10  parts,  and  lucerne  hay 
Ground  corn  95  parts,  butcher's  offal  5  parts,  and  lucerne  hay 
Ground  corn  90  parts  and  cotton  seed  cake  (extracted   by  cold  compression) 
10  parts 


Results. 


g 
0 

Average 
increase  of    live 
weight    per     head 
per   day 

Wfight  of  food 

consumed 

to  produce  100  !bs 

increase  of   live 

weight 

Cost  of  production 

of  100  lbs 

increase  of  live 

weight 

Profit  per  pig 

1911-1912 

1912-1913 

1911-1912     1912-1913 

1911-1912 

1912-1913 

j 

1911-1912 

1912  1913 

I 

0.78 

1.22 

6iolbs 

494lbs 

5-13  S 

4.19$ 

0.64  s 

2.34  s 

2 

0.79 

1-52 

586 

424 

4.80 

3-50 

0.92 

3-99 

3 

0.78 

1-52 

603 

446 

4-93              3'-^ 

0.80 

3.78 

4 

o.go 

1.33 

597 

482 

4-93        1       3-93 

0.93 

2.86 

5 

1. 00 

1.24 

536 

497 

4-45              4-13 

1-53 

2.41 

6 

1.05 

1-34 

5" 

461 

4-47 

4.04 

1-59 

2.72 

7 

1.24 

1.41 

467 

445 

4-23 

403 

2.20 

2.88 

8 

1-25 

1.46 

460 

441 

4.21 

3-96 

2.25 

3.08 

9 

1.26 

1.41 

487 

455 

4.29              4.0S 

2.13 

2.81 

ID 

1.26 

1-47 

484 

447 

4.14        1       4.00 

2.35 

304 

II 

— 

1.48 

— 

454 

—              4.00 

— 

3-07 
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Corn  and  lucerne  compared  with  corn,  shorts,  and  lucerne  in  rearing 
and  fattening  pigs.  —  The  experiments  comprised  the  periods  :  i)  from  5th 
September  to  14th  Xovember  191 1  ;  the  pigs,  of  an  average  weight  of  112 
112  lbs  in  the  I3t  group,  and  115  lbs  in  the  2nd,  were  put  out  to  lucerne 
pasturage,  and  were  given  :  the  ist,  3.34  lbs  of  ground  maize  per  100  lbs 
live  weight  per  day  ;  the  2nd,  3.30  lbs  of  a  mixture  of  ^/g  corn  and  ^/g  shorts 
per  100  lbs  live  weight  per  day.  The  pigs  of  the  ist  group  increased  in 
live  weight  by  0.05  lbs  more  per  head  daily  than  those  of  the  2nd  group, 
and  consumed  10  lbs  less  grain  per  100  lbs  gain  in  live  weight.  2)  From 
14th  Xovember  to  2nd  January,  the  pigs  were  kept  in  the  sties  ;  they  were 
given  as  much  lucerne  hay  as  they  wanted  and  2.48  lbs  of  maize  per  100  lbs 
for  the  ist  group.  To  the  2nd  group  2.60  lbs  of  corn  +  shorts  per  100  lbs  were 
gfven ;  they  increased  0.06  lbs  more  per  head  daily  than  the  ist  group, 
and  consumed  2  lbs  of  grain  more  per  100  lbs  increase  of  live  weight.  In  the 
two  experiments  together  the  two  additional  rations  produced  the  same 
daily  increase  of  live  weight,  and  16  lbs  more  of  corn  plus  shorts  were  re 
quired  (as  compared  with  corn  alone)  to  produce  100  lbs  increase  of  live 
weight.  At  the  prices  contained  in  Table  I,  the  profit  obtained  per  head 
with  the  additional  corn  ration  alone  was  almost  double  that  obtained  with 
tlie  additional  ration  of  corn  +  shorts. 


Tablic  VII.  —  Wheat  and  rye  compared  with  maize  for  fattening  pigs 
witJi  or  without  lucerne  hay. 


Ration 

Average 

daily 
increase 
of    live 

Foods 
consumed 
to  produce 
roo  lbs. 
increase 
of  live 
weight 

Cost  of  100  lbs. 

increase 
of  live  weight 

Profit  per  pig 

weight 
per  head 

(I)                 (2) 

(I) 

(2) 

Dry  Shelled  corn 

Dry  whole  wheat 

Soaked  »           »         

Moistened  ground  wheal.    .    . 
Soaki'd              »            »      .    .    . 
Moistened  whole  rj'e  .... 

lbs. 
I. II 

1.02 
1.05 
1.36 
I.41 
0.88 

lbs. 

479 
519 
514 
433 
418 

558 

s 

3-97 
5-99 
5-92 
5.00 
4.84 
6.51 

5-47 
5.98 
5-92 
4-99 
4.84 
5-50 

$ 
2. II 

)0£S 

loss 

1. 21 
1.46 

0-34 

2.49 
1.91 
1.80 

3-7° 
4.02 

1.97 

(i)  Prices  takew    at    Corn    47c,    Wheat  70c    and    Rye   50c   pei    bushel.    Hogs    .$3.90    per  100  lbs. 
(2)  Prices  taken  at  Corn  65c,  Wheat  70c,  and  Rye  50c,  per  bushel,  Hogs  87-75  per  100  lbs. 


Addition  of  lucerne  and  residue  of  lucerne  tea  to  a  ration  for  ■wintering 
of  castrated  young  pigs.  —  The  following  comparisons  were  made  :  i)  lu- 
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ceriie  hay  ad  libilum -{-ration  of  3  parts  of  corn  and  1  of  shorts  reduced  to  a 
thick  slop  :  a)  with  hot  water  ;  b)  with  an  infusion  of  Kicerne  hay ;  2)  to 
the  above  basal  ration  there  were  added  :  a)  infusion  residue,  i.  e.  lucerne 
hay  stewed  for  an  hour  in  hot  water,  and  then  drained  ;  b)  the  same  quan- 
tity" of  chopped  dry  hay  ;  3)  a)  ration  of  90  parts  of  ground  maizs  10  parts 
of  chopped  lucerne  hay  mixed  and  reduced  to  a  paste  with  boiling  water  ; 
/;)  the  same  quantity  of  corn  and  the  same  quantity  of  infused  chopped 
lucerne  hay  (solid  and  liquid  parts). 

In  the  first  two  experiments  the  use  of  the  lucerne  infusion  and  the  in- 
fusion residue  proved  of  advantage  ;  in  the  third,  it  was  only  slightly  so. 
To  sum  up,  this  operation  cannot  be  advised  in  those  cases  where  it  would 
be  verj'  expensive. 


Table  VHI.  —  Comparison  beiu'een  corn  and:  corn  -{-shorts;  corn  -{-  barley; 
corn -{-Tritic urn  dicoccwn  ;  corn -{-u'heat ;  corn -{-butcher's  offal.  —  Ave- 
rage of  all  the  results. 


Number  of  experiments  made 

Number  of  pigs  experimented 
on 

Daily  increase  of  live  weight 
per  head lbs. 

Weight  of  food  required  to 
obtain  of  100  lbs  increase  of 
live  weight lbs. 

Cost  of  100    lbs  gain  of    .   $ 

Profit  per    pig $ 


10 

168 
.94 


10, 
1681 
•94 


436  433 
3-36,  4-07 
1.701   1.34 


8 
132 
1. 19 

478 
4.04 
1.78 


8 

3 

3 

4 

4 

132 

84 

84 

64 

64 

1. 10 

1-33 

1. 14 

1.30 

1.22 

532 

477 

529 

501 

470 

4.48 

3-95 

4.48 

4.01 

4-53 

1.26 

1-95 

1.38 

2.33 

1.71 

162 


1.83 


162 


ii7|   1-45 

5"     459 
4.26!  4.0S 


2.45 


998  -  Specific  Effects  of  Bifferent  Rations  on  the  Growth  of  Pigs  ;  Experiments  at  the 
Ohio  Agricultural  Experiment  Station,  United  States.  —  Forkks  k.  b.,  beegm: 
F.  M.,  Fritz  C.  M.,  Morgan  L.E.  and  Rhue  S.  N.,  ii\  Bulletin  of  the  Ohio  AgricullurcU 
Experiment  Station,  No.  283,  pp.  iri-132,  fig.  Woster,  Ohio,  IQ13. 

Experiments  in  feeding  followed  by  slatighter  and  analysis  of  the  car- 
casses, carried  out  in  pigs,  in  order  to  study  the  specific  effect  of  rations 
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on  the  composition  of  the  resulting  increase  of  Hve  weight.     The  rations 
are  indicated  in  Table  I. 


Tablk  I.  —  Rations  tried. 

1)  Corn  (maize)  alone. 

2)  Corn  and  503-3  beans)  in  the  ratio  10.82  :  i. 

3)  Corn  and  linseed  oil  meal  (extracted  with  solvents)  in  the  ratio  of  9.36  :  i. 

4)  Corn  and  wheat  middlings,  in  the  ratio  2.81  :  i. 

5)  Corn  and  slaughter-house  offal,  in  the  ratio  18.84  :  i. 

6)  Maize  and  skim  milk,  in  the  ratio  0.882  :  i. 

7)  Control  (killed  at  the  beginning  of  the  experiment). 


These  rations  were  fed  so  as  to  contain  the  same  quantity  of  digestible 
matter  per  unit  of  live  weight  of  the  pigs.  The  feeds  supplementing  the 
corn  were  added  in  such  quantities  that  the  different  rations  had  the  same 
ratio  between  protein  and  starch  value  as  the  non- nitrogenous  substances. 
Consequently  this  experiment  served  to  a  great  extent  for  comparing  the 
growing  powers  of  pigs  when  they  consume  equivalent  quantities  of  protein 
in  different  forms.  For  this  purpose  35  pigs,  all  pure-bred  Duroc- Jerseys, 
were  used,  divided  into  7  groups  of  5. 

It  was  found  tliat  the  capacity  to  produce  increase  of  proteins  is  greater 
for  the  digestible  protein  of  milk  than  for  the  digestible  protein  of  the  vege- 
table foods  tried  and  slaughter-house  offal. 

The  maize  with  supplementary  ration  of:  soya,  linseed  oil  meal,  sharps, 
wheat  middlings,  slaughter-house  oft'al,  and  skim  milk,  in  stich  propor- 
tions that  the  nutritive  value  of  the  rations  was  i  :  6.5,  does  not  furnish 
mineral  substances  corresponding  to  what  is  required  for  the  maximum 
growth  of  the  bones,  either  as  regards  the  nature  or  quantity  of  these  sub- 
stances. 

Rations  of  corn  alone,  and  corn-|-soya,  produce  the  mininmm  in  point 
of  bone  growth.  Rations  of  corn-}- slaughter-house  oft'al  and  corn -)- skim  milk 
produce  the  maximum  in  this  respect.  Rations  of  grain  alone  do  not  pro- 
duce a  normal  formation  of  bone. 

Among  all  the  groups  chosen  for  the  experiuient,  that  which  was  given 
the  corn  and  linseed  oil  meal  gave  the  maxinmm  percentage  of  meat  and 
subcutaneous  and  peritoneal  fat  (on  the  whole),  and  the  minimum  percentage 
of  bone,  as  compared  with  the  entire  skeleton  completely  strippedof  meat. 

The  groups  to  which  slaughter-house  offal  or  skim  milk  was  given  had 
the  maxinmm  proportions  of  bone  as  compared  with  the  entire  meatless 
skeleton,  with  the  cxceptionof  the  groups  to  which  corn  alone  or  corn-|-so3'a 
was  given,  in  which  the  larger  proportion  relatively  to  the  skeleton  was  due 
not  to  a  greater  development  of  the  bones,  but  to  the  inferior  nutrition  of 
the  other  tissues. 
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The  proportions  of  lime,  magnesia  and  phosphorus  in  the  bone  shows 
a  great  tendency  tc)  remain  constant,  but  they  may  be  niodifie<l  within  cer- 
tain Hmits  by  the  hmitations  applied  in  the  feecHng.  Nevertlieless,  the  al)- 
sohLite  quantities  of  these  elements  in  the  bones  are  capable  of  a  far  greater 
modification  as  a  result  of  the  composition  of  the  feed  given. 

The  percentage  of  ash  and  the  breaking  strength  of  the  bones  varied 
on  the  following  decreasing  order:  i)maize+skim  milk;  2)  maize -[-.slaughter- 
house offal;  3)  maize + linseed  oil  meal;  4)  maize ;  5)  maize -{-wheat  middlings; 
6)  maize -f  soya  brans.  They  are  set  out,  in  the  order  of  groups,  in  Table  II. 

In  all  the  groups  except  those  which  had  received  slaughter-house 
offal  or  milk,  the  bones  contained  less  lime  and  phosphorus  than  in  the  con- 
trol group  (killed  at  the  start  of  the  experim.ent) .  The  skeletons  of  the 
pigs  which  had  wheat  middlings  (a  food  very  rich  in  magnesia)  contained 
more  magnesia  than  those  of  the  control  group. 

The  ration  of  corn  alone  produced  less  moisture,  protein  and  ash,  and 
more  fat  in  the  meat,  than  all  the  other  rations  of  corn -[-supplementary  food. 
At  the  opposite  end  of  the  series  is  the  ration  of  corn -|- skim  milk,  which  pro- 
duced the  maximimi  moisture  and  protein  and  the  minimum  of  fat  in  the 
meat. 


TABI.E  II.  —  Percentage  of  ash  and  breaking  strength  of  bones. 


Percentage  of  ash  in  the  bones 

Breaking  Strength 

natural  state 

freed  from  water 

of  the  femur 

of  the  tibia 

I 

24.1790% 

23.8160 

20.5020 

41-3811  % 

38.6059 

32.9561 

198.17   kg 

191.01 

157-58 

208.65  kg 

189.15 
157.08 

2 

3 

4 

20.3940 

332637 

154.67 

149.73 

5 

19.0330 

34.9358 

150.86 

144.24 

6 

19.2560 

32.5435 

141.52 

133.72 

There  is  a  great  variation,  which  appears  to  be  caused  by  feeding,  in 
the  quantity  of  the  mineral  constituents  of  the  meat  and  blood. 

Half  of  each  carcass  was  salted  and  treated  for  preservation.  It  was 
observed  that  the  foods  had  produced  great  differences  in  the  compactness 
of  the  loins  and  sides,  and  some  effect  on  their  behaviour  during  cooking, 
together  with  a  slight  effect  on  the  good  quality  of  the  meat  when  cooked. 

A  complete  analysis  of  one  half  of  each  carcass  was  made.  The  results 
obtained  show  the  existence  of  a  specific  effect  on  the  proportions  of  the  prin- 
cipal  parts  forming  the   tissues.  The   results   are    shown    in    Table    III. 

Complete  histological  analyses  of  the  blood  of  each  pig  were  made. 
Certain  individual  differences  were  referred  to  the  condition  of  nutrition 
of  the  animals  forming  part  of  one  and  the  same  experimental  group. 
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Other  observatious  were  considered  as  being  specific  or  characteristic  of  the 
group  and  the  ration. 

The  quantity  of  catalase  contained  in  the  most  important  organs  and 
tissues  v/as  estimated,  and  certain  differences  were  noted  between  the  results 
given  by  the  different  groups  subjected  to  the  experiment. 

One  of  the  most  important  facts  resulting  from  this  study  and  others 
pre\nously  carried  out  at  the  same  Station  (Bulletin  271)  relates  to  the  use 
of  lime  in  agriculture.  It  is  rendered  obvious  that  cereals  are  very  poor 
in  Hme  regarded  as  an  element  of  the  food  of  animals,  as  it  has  been  clearly 
proved  that  the  normal  growth  of  the  skeleton  cannot  be  produced  b}^  grain. 
This  calls  special  attention  to  bulky  leguminous  forages  ;  as  they  contain 
a  great  deal  of  protein  and  a  proportion  of  lime  which  no  other  forage 

Table   III.  —  Effects   of  the  ration   on  the  principal  constituent 
parts  of  the  tissues. 


Ration 

Ratios 
between  protein 

and 
fats  in  the  meat 
(ether  extract) 

Ratios 
between  protein 

and 
ash  in  the  bone 

Ratio 

between  protein, 
fats  and  ash 
in  the  carcass 

I 

I  :  6.66 

I  :  5.65 
I  :  6.30 

1:5.87 
I  :6.34 

I  =5.03 
I  :4.52 

I  :  1. 130 

I  :  0.957 
I  :  1. 139 
I  :  0.928 
I  :  1. 171 
I  :  1. 171 
I  :  1.076 

I  :  5.12  :  0.178 
1:4.45:0.170 
I  :4.95  :  0.169 
I  :  4.43:  0.159 
I  :  4.88  :  0.197 
I  :  3.93  :  0.179 
I  :  3.36:0.199 

2 

•i        

5 

6 ■ 

7 

furnishes,  they  form  the  ideal  natural  supplementary  food  to  be  used  with 
grain.  The  growth  of  Leguminosac  depending  on  conditions  resulting  from 
the  presence  of  calcimn  compounds  in  the  soil  and  these  plants  taking  large 
quantities  of  that  element  from  the  soil,  the  normal  growth  of  animals 
stands  in  a  natural  relation  to  the  fundamental  question  of  the  use  of  cal- 
cium compounds  in  agriculture. 

999  -Wheat  as  a  Food  for  Fattening  Pigs ;  Experiments  in  Missouri,  United  States  (i). 

—  Weaver  T,.  A.,  iu    University  of  Missouii,   Collci^e    of  Agriculture,  A'^ricultural  Ex- 

perimcfU  Station,  Bulletin  136,  35  pp.,  8  fig.  Colvunbia,  Miss.,  1915. 

In  1913  the  wheat  crop  was  very  plentiful  and  the  maize  crop  very  poor 

in  the  State  of  Missouri,  so  that  the  price  obtainable  by   the  farmer  for  the 

former  was  less  than  the  purchase  price  of  the  latter.     The  Agricultural 

Experiment  Station  of  Missouri  received  many  enquiries  from  farmers  con- 


(i)  See  rilso  B.  May  1015,  No.  "i.io. 


(Ed.) 
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cerning  the  comparative  value  of  wheat  and  maize  as  a  food  in  the  fattening 
of  pigs,  and  the  best  method  of  feeding  wheat  to  them. 

In  1914,  the  continuous  rains  at  the  end  of  the  sunmier  and  beginning 
of  the  autumn  damaged  a  large  part  of  the  wheat  harvested  in  the  vState 
of  Missouii,  and  reduced  its  value  to  such  an  extent  as  to  make  its  use  as  a 
pig  food  economically  desirable. 

The  experiments  included  numerous  and  variously  combined  feeding 
tests,  accompanied  by  the  slaughter  of  standard  animals  belonging  to  each 
of  the  group  experiments.  The  purpose  of  these  experiments  was  :  1)  to 
compare  the  food  value  of  maize  and  wheat ;  2)  to  obtain  particulars  as  to 
the  food  value  of  wheat  fed  alone  or  together  with  other  foods  rich  in  carbo- 
hydrates ;  3)  to  obtain  data  as  to  the  food  value  of  wheat  along  v/ith  foods 
rich  in  protein  and  mineral  substances. 

The  results  are  contained  in  30  tables  and  are  summed  up  as  follows  : 
In  this  experiments  pigs  fed  on  wheat  increased  in  weight  more  rapidly 
than  those  fed.  with  maize. 

During  the  entire  feeding  period  of  120  days  the  wheat-fed  pigs  showed 
an  average  daily  gain  of  1.25  lbs  per  head  as  against  i.oo  lbs  for  those  fed 
on  maize. 

To  produce  100  lbs  increase  of  live  weight  there  was  required  483  lbs 
of  wheat  as  against  582  lbs  of  maize  in  the  Hke  conditions. 

A  mixture  of  wheat  and  maize  in  equal  parts  appeared  to  be  more  suit- 
able in  point  of  rapidity  and  economy  of  increase  of  Hve  weight  than  maize 
alone,  but  less  than  wheat  alone. 

A  ration  of  maize  10  parts  and  butcher's  offal  one  part  produced  more 
rapid  increase  of  w^eight  than  maize  alone. 

During  the  120  days  of  the  feeding  period,  the  ration  consisting  of  10 
parts  of  maize  +  i  part  of  butcher's  offal  produced  an  increase  of  live  weight 
of  1.27  lbs  per  head  per  day,  as  against  i  lb  with  the  maize  ration  alone. 

To  produce  too  lbs  increase  of  live  weight  a  lesser  quantity  of  grain  was 
needed  when  the  maize  was  supplemented  by  butcher's  offal.  In  this 
experiment,  498  lbs  of  a  ration  consisting  of  10  parts  of  maize  and  i  part  of 
butcher's  offal  produced  the  same  increase  of  live  weight  as  582  lbs  of  maize 
alone  under  like  conditions.  , 

The  addition  of  butcher's  offal  to  the  wheat  ration  showed  a  clear  ad- 
vantage during  the  first  part  of  the  feed  test. 

During  the  first  78  days  of  the  experiment,  the  ration  10  parts  of  wheat 
-j-  one  of  butcher's  off al  gave  an  average  increase  of  live  weight  of  1.55  lbs  per 
day,  while  the  ration  of  wheat  alone  produced  1.25  lbs.  During  that  pe- 
riod, in  order  to  produce  100  lbs  increase  of  live  weight,  there  were  required 
424  lbs  of  the  ration  wheat -|-butcher's  offal  as  against  455  lbs  of  wheat  ra- 
tion alone. 

During  the  last  42  days  of  the  experiment,  the  pigs  fed  on  wheat  and 
butcher's  offal  also  showed  a  more  rapid  increase  of  live  weight,  namely, 
1.53  lbs  per  head  per  day  as  against  1.26  lbs  with  wheat  alone.  This  sur- 
plus in  the  increase  of  live  weight  was  not  very,  or  rather  not  at  all,  economic. 
During  this  period,  to  produce  100  lbs  increase  of  live  weight  there  were  re- 
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quired  543  lbs  of  the  ration  of  wheat  alone,  or  562  lbs  of  the  ration  wheat 
+  butcher's  offal. 

A  ration  of  wheat  10  parts,  butcher's  offal  one  part  produced  more 
rapid  increase  of  liv^e  weight  than  a  ration  of  wheat  5  parts,  maize  5  parts 
and  butcher's  offal  i  part,  or  a  ration  of  maize  10  parts,  butcher's  offal 
1  part.  Furthermore,  the  increase  of  live  weight  was  more  economical. 
In  a  similar  way,  the  ration  5  parts  of  wheat,  5  of  maize  and  1  of  butcher's 
offal  was  more  effective  than  the  ration  10  parts  of  maize  and  i  of  butcher's 
offal. 

469  lbs  of  the  ration  wheat  +  butcher's  offal  produced  100  lbs  increase 
of  live  weight  at  the  rate  of  1.52  lbs  per  head  per  day.  458  lbs  of  the 
ration  wheat  +  maize  +  butcher's  offal  were  needed  to  produce  100  lbs 
increase  of  live  weight  at  the  rate  of  1.44  lbs  per  head  per  day.  Finally, 
498  lbs  of  the  ration  maize  butcher's  offal  were  needed  to  produce  100  lbs 
of  live  weight  at  the  rate  of  1.27  lbs  per  head  per  day. 

1000  -  Egg-laying  Competition  in  Australia.  —  i.  hart  a..  Results  of  the  5th  Egg-iaj'ing 

Competition  held  in  the  State  of  Victoria,  Australia,  in  1915-1916  (i),  in  The  Journal  of 
the  Department  of  Ai^riculture  of  Victoria,  Vol.  XIV,  Part  6,  pp.  329-340,  ^8  fig.  Melbourne, 
Jtme  1 91 6.  —  II.  Thompson  D.  S.,  Results  of  the  4th  Egg-laying  Competition  held  at  the 
Grafton  Experiment  Farm,  New  South  Wales,  in  The  Ai^ricuUural  Gazette  of  New  South 
Wales,  Vol.  XXVII,  Part  6,  pp.  433-437.  Sydney,  June  191 6. 

I.  —  One  year  competition  (April  1915-April  1916)  held  at  the  Burnley 
School  of  Horticulture,  in  which  570  hens  took  part,  in  groups  of  6,  divided 
into  3  sections  :  i)  light  breeds,  wet  fed  (56  groups)  ;  2)  light  breeds,  dry  fed 
(19  groups)  ;  3)  heavy  breeds,  wet  fed  (20  groups).  The  wet  fed  hens  were, 
in  the  morning,  given  a  mash  consisting  of  crtished  oats,  sharps,  pea  meal, 
oat  shorts  and  chopped  liver  ;  at  noon,  the  same  mash  mixed  with  lucerne 
and  chopped  beetroots  ;  in  the  evening,  a  mixture  of  grain.  The  dry  fed 
hens  received  a  ration  consisting  of  about  the  same  constituents,  but  sim- 
ply mixed  together  and  not  reduced  to  a  mash.  The  difference  between 
the  gx-oups  subjected  to  the  two  forms  of  feeding  was  slight,  and  far  less  than 
in  the  preceding  year.  This  proves  that  dry  feeding,  provided  it  is  pro- 
perly constituted  and  well  balanced,  is  quite  as  suitable  as  wet  feeding, 
and  that  the  selection  of  the  feeding  should  therefore  be  according  to  the 
conditions  of  the  locaht}-. 

The  total  number  of  eggs  laid  during  the  3^ear  by  the  570  hens  (20  died 
before  the  end  of  the  competition  and  were  not  replaced)  was  125  119,  of 
which  75  900,  or  about  226  per  hen,  were  furnished  by  the  336  hens  of  the 
1st  section.  The  114  hens  of  the  2nd  section  laid  25  164  eggs,  or  an  average 
of  200.7  per  hen. 

The  120  heavy  breed  hens  of  the  3rd  section  laid  24  055  egs,  or  an  aver- 
age of  200.5  per  hen. 

The  light  breeds  were  exclusively  represented  by  the  White  I.,eghorn  ; 
the  heavy  breeds  by  the  Black  Orpington,  Rhode  Island  Red,  Faveroile, 
Silver  Wyandotte,  White  Wyandotte,   and  White  Orpington. 

(i)  .See  iilso  :  li .  \>)\^,  Xo.  945.  (Zu/.) 


Total  number 
of  eggs  laid 

Average  weight 
of  a  dozen  eggs 

I  66i 

694  gr. 

I  637 

661 

1623 

C78 

I  63« 

666  gr. 

I  601 

646 

I  457 

708 

I  507 

725 

I  -147 

686 

I  423 

700 
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The  3  best  groups  in  each  section  gave  the  results  indicated  in  Table  I. 
Table  I.  —  Results  given  by  the  3  besl  groups  in  each  section. 

Breed 

ist  Section. 

White  Leghorn 

Do.  

Do.  

2nd  Section. 

White  Leghorn 

Do.  

Do.  

yd  Section. 

Black  Orpington  

Do.  

Rhode  Island  Red 

The  maximum  productions  obtained  up  to  the  present  in  Australia 
in  Government  controlled  competitions  are  those  indicated  by  Table  II 
(number  of  eggs  laid  in  one  year  by  a  group  of  6  hens). 

Table  II.  —  Maximum  production  obtained  hitherto  in  controlled 
competitions  in  Australia. 

state  Breed  Number  of  eggs 

South  Australia White  Leghorn  i  589 

West  Australia Do.  i  564 

New  South  Wales Do.  i  54i 

Queensland Do.  i  564 

Victoria Do.  i  699 

New  Zealand Do.  i  632 

Victoria Black  Orpington  i  562 

This  last  competition  also  brings  out  clearly  the  rapid  and  continual 
improvement  of  the  White  Leghorn  as  a  laying  breed  in  tlie  State  of  Victoria. 
The  winning  group  of  the  Dookie  College  competition  in  190.4-1905  laid 
1313  eggs  in  I  year ;  in  the  last  competition,  the  winning  groujj  laid  1  661,  and 
the  first  5  groups  laid  8  160,  or  an  average  of  272  eggs  per  hen. 
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II.     In  the  I  year  competition  ended  on  the  31st  IVIarch  igi6  there 
took  part  :  a)  19  groups  of  6  hens  in  their  ist  laying  year  ;  b)  22  groups  of 
hens  in  their  2nd  laying  year  which  had  already  competed  in  the  previous 
year.     The  breeds  represented  were  :  White  lyCghorn,   Brown  Leghorn, 
Black  Orpington  and  Silver  Wyandotte. 

The  year  was  remarkable  for  an  exceptional  drought,  and  the  green 
food  had  to  be  reduced.  The  hens  were  given  in  the  morning  a  hash  of 
sharps,  bran  and  flour  with  a  little  salt ;  in  the  evening  a  mixture  of  wheat 
and  maize  ;  liver  once  a  week  ;  crushed  shells  to  any  amount ;  and  often 
epsomite  (natural  magnesium  sulphate)   dissolved  in  water. 

The  results  were  not  so  good  as  those  of  the  preceding  year.  The 
general  average  obtained  was  168  eggs  per  hen  against  182  in  the  preceding 
year.  The  ist  two  groups  of  hens  respectively  produced  during  the  ist 
productive  year  1265  eggs,  weighing  680  grms  per  dozen,  and  1227  eggs 
weighing  708  grms  per  dozen.  During  the  2nd  year  of  production,  the 
ist  2  groups  of  hens  respectively  have  2144  eggs  weighing  680  grms  per 
dozen,  and  2055  eggs  with  the  same  average  weight.  In  Table  II  a  compa- 
rison has  been  made  of  the  results  of  the  last  3  competitions,  indicating 
the  average  number  of  eggs  per  hen  in  the  different  months. 


Table  III—  The  Results  of  three  Egg-laving  Competitions  held  at  the  Grafton 
Experiment  Farm.  —  Average  number  of  Eggs  laid  per  month. 

1913-1914  1914-1915  1915  1916 

April 6.0  <j-'>  8-^ 

May 14.3  15.8  7.1 

June II. o  10.4  10.2 

July 16.4  15.8  13.8 

August 21.3  20.8  16.2 

September 21.3  21.0  18.1 

October 21.3  21.7  21.9 

November 19.2  20.7  16. g 

December 17.2  16.9  15.6 

January 17.0  11. 2  18.3 

I-'cbruary 13.2  10.7  13.6 

March 10.6  6.6  8.2 


looi  -  Experiments  in  Breeding  different  Races  of  Silkworms,  at  the  Silkworm  Station       .^sericulture 
of  Puerto  de  Santa  Maria  (Seville,  Spain).  —  Boktin  de  infvrmacidn  do  la  EsUuion 

aericicola,  IVth  year,  Xo.  6,  p.  3.  Puerto  de  Santa  Maria,  June  30,  1916. 

The  Tabk-  a])]K'n'lcd  sums  \\\)  ihu  ])rinc!])al  results  of  these  cx])erinients. 
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Results  of  Experiments. 


Races  bred 


Weight  of  cocoons  obtained  from 
I  ounce  of  eggs 


normal 


constricted 


with 

poorly 

developed 

points 


Average 

weight 

of  a 


Ratio 
between 
weight 
of  silk 
cocoon 

and 

that  of 

chrysalis 


Pro- 
portion 

of 
constric- 
ted 
cocoons 


Var  NO      I    .    .    ,    

Var  N"     3  

Var  NO     5 

Var  N°   15    

Var,  acclimatised  in  .Spain    .    .    .    , 

Ascoli  Piceno  N°  i , 

Ascoli  Piceno  N°  2 

Ascoli  Piceno,  acclimatised  in  Spain 

Milan , 

Milan,  acclimatised  in  Spain    .    .    , 

Perusa , 

Fuentes  Tijola , 

Spanish  with  black  adults   .    .    .    , 
Campocroce  Cross  No.  i    .    .    .    .    , 

Campocroce  Cross  No.  2 

Campocroce  Cross  No.  3 


78653  g 
79215 
81  792 
76  796 

73095  • 
80  886 
86280 
76  181 
76556 
69  798 
68  764 
62  262 
61  632 
74633 
74717 
71  134 


4861 
I  217 
420 
789 

1  535 
415 
671 

2504 
3  221 

3  196 

2  041 

651 
1307 

4  021 
I  929 
I  741 


I  065 

821 

I  607 

1  456 

2  184 
846 

1  049 

746 
846 

2  214 
2  114 

I  914 

I  080 

784 

3S2 

3429 


1-976  g 

2.019 

2.132 

1-759 

1.983 

2.020 

12.240 

I 

!i.9io 

I 

2.150 

I 
2.020 

2.092 

2.040 

1.987 

1.800 

1-750 

1-750 


5.8410.3    % 

5-838  1.5 

5.809  0.5 

4.761  I 

5.2182 

4.824  0.5 

5-415  0-75 

5-7583 

5-5204 

5.3504.25 

6.390J2.8 

5.94011 

6.1503 

5.88oj5 

5.66o|2.5 

5.330^2.23 
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1002  -  The  Migration  of  Fish  of  the  Genus  Mugil,  in  the  Lakeof  Thau  ( i ).  —  RouleLouk 

in  Comptes- Rendus  lies  Seances  de  la  Societe  de  Biolog-ie,  Vol.  lyXXIX,  No.  11,  pp.  322-525. 
Paris,  June  1916. 

The  complete  migration  of  these  fish  includes  two  displacements  in 
inverse  directions,  one  outward,  from  the  lake  to  the  sea,  the  other  inward, 
from  the  sea  to  the  lake.  The  outward  migration  takes  place  during  the 
second  half  of  the  summer  (August  and  vSept ember)  ;  it  is  connected  with 
sexual  development,  the  individuals  passing  out  of  the  briny  waters  of 
the  lake  into  sea  water  being  chiefly  breeding  fish,  the  genital  organs  of  which 
are  already  bulky.  Their  sexual  maturation  and  spawning  takes  place  at 
sea.  The  inward  migration  occurs  during  the  winter  and  the  first  half  of 
spritig,  its  principal  movement  lying  between  February  and  April.  The 
individuals  then  passing  from  the  sea  water  to  the  brackish  waters  of  the 
lake  belong  to  two  categories  :  one  are  recently  hatched  fry  from  the  spawn 
resulting  from  ])revious  (-)utward  migrations  ;  the  otb.ers  are  immature  adults 


(i)  SecalMj  />.  May  ivi'>,  N'u.  513. 
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which  ma}',  from  their  appearance,  be  regarded  as  the  breeders  in  the  pre- 
vious outward  migrations,  who  return  to  the  lake  after  spawning.  The 
Mugil  thus  present  the  characteristic  migratory  type  which  the  writer  has 
termed  "  thalassotoccic  "  ;  they  normally  live  in  an  en\'ironment  of  brack- 
ish or  almost  fresh  water,  pass  out  into  the  sea  water  for  reproduction, 
then  after  spawning  return  to  their  normal  habitat. 

In  their  outward  migration  the  individuals  pass  from  a  less  salt  into  a 
more  salt  environment,  from  an  environment  wdth  higher  to  one  with  lower 
temperature  ;  the  opposite  is  the  case  however  (or,  as  regards  temperature, 
at  any  rate  there  is  equality  between  the  two  environments)  at  the  time  of 
the  inward  migration.  Apparently,  therefore,  the  differences  in  relation 
to  saline  character  and  temperature  play  no  predominating  part  in  the  phe- 
nomenon of  migration,  since  the  displacements  take  place  both  in  the  posi- 
tive and  negative  direction  in  reference  to  these  conditions. 

This  is  no  longer  found  to  be  the  case  however  with  regard  to  dissolved 
oxygen.  The  researches  of  the  writer  on  the  outward  migration  have 
shown  that  the  sea  water  of  the  coast  at  that  time  is  always  richer  in  ox^^gen 
than  the  water  of  the  lake.  In  the  same  way,  at  the  time  of  the  inward 
migration  the  saltish  v/ater  of  the  lake  is  richer  in  dissolved  oxygen  than 
that  of  the  sea.  In  both  cases,  the  two  inverse  displacements  have  the  com- 
mon condition  of  being  directed  from  a  less  oxygenated  en\dronment  to- 
wards an  envirormient  better  pro\dded  with  dissolved  oxygen. 

The  displacement  of  the  migratory  fish  in  both  directions  does  not  take 
place  at  haphazard,  but  is  connected  with  the  presence  and  duration  of  the 
currents  existing  between  the  sea  and  the  lake.  At  the  time  of  the  outward 
migration  the  majority  of  the  migrating  fish  only  go  to  the  sea  when  the 
sea  water  currents  flow  towards  the  lake,  and  they  pass  up  these  currents 
swimming  against  the  stream.  In  the  same  way,  at  the  time  of  the  inward 
migration,  the  principal  displacement  towards  the  lake  is  effected  against 
the  current  when  the  waters  of  the  lake  are  passing  to  the  sea.  The  whole 
thing  takes  place  just  as  if  the  migratory  fish  did  not  decide  to  travel  and 
accomplish  their  migration  until  after  they  had  been  touched  by  waters 
dissimilar  fiom  those  in  which  they  had  hitherto  been,  and  as  if  such  mi- 
gration only  consisted  in  their  maintaining  themselves  in  this  new  environ- 
ment, passing  along  it  by  gradual  stages  until  the  place  from  which  it  has 
its  origin  is  reached. 

These  considerations  lead  to  several  conclusions  bearing  on  the  migra- 
tion of  fish  : 

i)  The  Mugil-  of  the  lake  of  Thau  exhibit  a  simplified  type  of  repro- 
ductive or  genetic  migration,  as  they  need  only  travel  a  few  miles  to  accom- 
plish spawning.  This  type,  however,  is  complete ;  the  indications  it  provides 
for  simplification  are  therefore  of  great  importance,  as  accessory  cir- 
cumstances to  which  otherwise  one  may  be  tempted  to  attach  great  import- 
ance did  not  here  come  into  operation. 

2)  This  reproductory  migration,  in  its  two  inverse  directions,  pos- 
sesses an  external  determining  cause,  due  to  the  direct  action  of  the  sur- 
rounding medium.     In  order  that  it  may  take  place,  it  is  essential  that  the 
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alternating  currents  set  up  between  the  sea  and  the  lake  should  exercise  a 
differential  excitation  on  the  indi\dduals  who  have  reached  the  stage  of 
readiness  for  migration.  This  migration  therefore  clearly  bears  a  charac- 
ter of  tropism,  as  the  immediate  influence  of  the  environment  plan's  a  pre- 
ponderating part. 

3)  This  tropism  is  chiefly  of  a  respiratory  kind,  as  the  individuals, 
whatever  the  direction  of  their  movement,  always  pass  from  an  environ- 
ment poorer  to  one  richer  in  dissolved  oxygen.  These  conclusions  are  not 
merely  interesting  with  regard  to  the  special  case  of  the  Mtigil.  They  also 
bear  on  several  other  migratory  fish,  the  journeys  of  which  are  longer  and 
more  complex.  It  may  be  readily  assumed  as  regards  these  latter  that  the 
cause  of  the  migration  consists  either  in  a  reproductive  instinct  which  forces 
the  genetic  individuals  tov/ards  an  environment  necessary  for  the  future 
development  of  their  spawn,  or  in  an  inherited  memory  which  would  call 
these  individuals  back  to  the  ancestral  environment  at  the  time  of  their 
reproduction.  None  of  these  reasons  of  a  psychic  character  and  hypothe- 
tical nature  could  be  pleaded  with  regard  to  the  Mugil,  the  migrations  of 
vv^hich,  as  has  been  seen,  have  for  their  principal  cause  a  tropism  of  a  respi- 
ratory character.  The  writer,  from  the  previous  observations  the  series 
of  which  he  is  now  continuing,  holds  that  this  cause  is  likewise  the  one 
governing  the  spawning  migration  of  the  Salmon. 

The  method  of  biological  investigation  which  seeks  to  establish  the 
curves  of  variation  of  the  differential  circumstances  of  environments  in 
problems  of  this  kind,  and  to  follow  the  variations  in  these  curves  in  order 
to  determine  those  which  constantly  agree  with  the  variable  and  successive 
dispositions  of  the  individuals  is  the  only  one  which  can  produce  rehable 
results.  These  results  are  of  two-fold  importance,  scientifically  in  respect 
to  the  theory  of  migration,  and  practically  with  regard  to  fish  breeding  and 
fisheries,  provided  that  they  are  based  on  numerous  and  repeated  observa- 
tions so  as  progressively  to  eliminate  with  certainty  all  secondary  circum- 
stances of  the  character  of  mere  coincidence.  The  writer  therefore  proposes 
to  continue  these  researches,  and  to  undertake  them  on  a  larger  scale,  in 
order  to  arrive  at  the  most  precise  possible  conclusions  as  to  the  deter- 
mining causes  of  migration. 
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1003  -  Production  of  Agricultural  Machinery  in  the  United  States  in  1914.  —  Fann  im- 
plement News,  Vol.  XXXVII,  No.  25,  p.  13,  i  table.  Chicago,  June  Z2,  1916. 

The  Census  Oftice  of  the  Department  of  Commerce  in  the  United  States 
has  published  a  preliminary  sunimary  of  the  results  of  its  enquiry  into  this 
prodiiction  in  1914,  compared  with  igoo. 

Replies  to  the  list  of  questions  of  the  Deijartment  were  sent  by  772 
works  which  manufactured  agricultural  machinery  in  1914,  to  an  aggregate 
value  of  $168  120  632.     In  1909  returns,  the  corresponding  figures  had  been 
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854  works  and  $149  318  544,  so  that  during  the  last  five-year  period  the 
value  of  the  annual  production  increased  $18  802  088,  or  12.6  %. 

The  machines  which  mainly  contributed  to  this  increase  are  enumerated 
n  Table  I. 


Table  I.  —  Machines  ti;ith  maximum  increase  of  proihiction  from  1909. 


classes  of  Machines 


Number  of  machines  nade 


m  1909 


in  1914 


Percentage 
increase 


Reapers 

Spring-tooth  harrows 

Drills 

Corn  (maize)  huskers  and  shredders 

Maize  harvesting  machines 

Bean  harvesting  machines 

Cotton  sowers 

Potato  planters 


136  022 

114  341 

144  6i5 

I  298 

19  819 

I  650 

81  826 

23  142 


215386 

118  247 

199  805 

4338 

52  087 

3605 

loi  256 

37276 


58.3  % 

64.6 

38.2 
234.2 
162.8 
118.5 

23-7 
61.4 


Table  II  gives  a  comparison,  for  1909  and  1914,  of  the  value  of  the  pro- 
duction of  the  principal  classes  of  machines  and  of  the  total  production. 


Table   II.  —  Compared  value  of  the  production  of  agricultural  machines 

in  1909  and  1914. 


Tilling  machines 

Planters  and  sowers 

Harvesting  implements 

Machines  for  separating  grains  and  seeds 
(threshers,  etc.) 

Other  machines  and  spare  parts  for  ma- 
chines of  every  description 

Repairs 

Total  value  of  production   .    .    . 


Percentage 


Year  1909 
(854  works) 

Year  1914 
'     (772  works) 

or  reduc- 
tion (—) 
(-  9  %) 

$   37410595 

39  632  903 

+     5.9 

12  306  207 

12  268  156 

—    0-3 

35  250  840 

40561  472 

+  I5-I 

II  588986 

I :;  986  184 

+  20.7 

'K'f'19  354 

60  211  327 

-f  21,3 

3  142  562 

I  4  Go  590 

—  53-5 

$-1493^8544 

168  120  632 

+  12.6 
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1004  -  "NiSCO"  Manure  Spreader. —  The  implement  and  Machinery  Review,  Vol.  42,  No- 
494,  p.  197,  I  fig.  London,  June  ist,  1916. 

In  this  machine,  built  by  the  New  Idea  Spreader  Company  Ltd.,  at 
Guelph,  Canada,  the  caracteristic  part  is  the  spreading  mechanism,  which 
Hes  behind  the  cart  :  it  consists  of  a  winged-rotating  distributor  (made  of 
steel),  which,  in  revolving,  spreads  the  manure  over  a  width  of  about  6 


«  Nisco  »  Manure  Spreader. 


to  7  feet,  and  also  crushes  the  lumps  of  manure  which  nn'ght  have  passed 
intact  between  the  2  spiked  pulverising  cylinders  which  feed  the  spreader 
regularly  and  uniformly. 

These  2  mechanisms  are  driven  by  2  endless  chains  driven  from  the 
rear  wheels  of  the  cart. 

The  machine  can  be  adjusted  so  as  to  .spread  3  to  18  cart-loads  of 
manure  per  acre. 

1005  -  Fore-carriage  for  Harvesting  Machines.  —  knobloch  wilhelm,  in  Deutsche  Laitd- 

wirtscha/tliche  Presse,  .13rd  Year,  No.  62,  pp.  516-517,  2  fig.  Berlin,  August  2,  1916. 

The  fore-carriages  constructed  in  agricultural  machine  workshops 
are  generally  complicated  and  consequently  expensive.  To  pro\-ide  even 
the  small  farmer  with  the  advantages  of  a  good  fore-carriage,  the  writer 
has  designed  a  simple,  practical  and  inexpensive  arrangement  of  this  kind, 
which  can  be  built  by  any  village  smith.  Figures  i  and  2  show  the  fore- 
carriage  in  a  plan  view  and  longitudinal  section  respectively. 

The  axle  a  is  a  simple  square  bar  of  iron  (30  x  30  mm),  carrying  wheels 
b,  I  metre  apart  ;  the  wheels  of  a  scarifier  may  an.swer  the  purpo-se  per- 
fectly. In  the  middle  of  the  axle  a  hole  is  bored  in  which  a  strong  pivot  pin 
c  (from  20  to  25  mm  in  diameter)  engages,  fitted  in  the  middle  with  a  washer 
20  mm  in  height,  and  locked  above  by  a  flat  key,  and  below  by  a  nut. 


AGRICULTURAL   MACHINERY   AND   IMPLEMENTS 


1329 


To  the  axle  there  is  rigidly  connected  the  shaft  /,  which  carries  the 
swing-trees  g  and  the  cross-member  h.  Instead  of  the  shaft  fitted  previously 
to  the  harvester  /,  there  is  a  U-shaped  iron  piece  2  m  in  length,  the  front  part 
of  which  is  swanneck-shaped  while  the  rear  part  carries  a  wood  piece  65  cm 
in  length  screwed  to  the  U-iron.  The  curved  front  part  of  the  iron  U -piece 
carries  a  flat  iron  square  i  of  50  X  10  mm  riveted  to  it,  and  pierced  with  a 
25  to  30  mm  hole  to  take  the  pivot  pin.  Further,  to  the  U-iron  there  is 
also  screwed  a  solid  iron  rod  w  1.3  metres  in  length,  to  prevent  the  rakes 
from  fouling  the  guides  when  the  vehicle  turns. 


Fore-carriage  for  Harvesting  Machines,  Knohloch  type. 


Fii,'.  2 


This  fore-carriage  ma}-  also  be  used  for  mowing  machines.  For  this 
purpose  the  axle  has  a  second  hole  d,  10  cm  from  the  centre,  in  which  the 
pivot  pin  c  engages. 

The  shaft  being,  in  the  mowing  machine,  fixed  from  10  to  15  cm  higher, 
the  rear  curve  of  the  swanneck  is  made  from  10  to  15  cm  shorter. 

With  this  fore-carriage,  turns  of  90°  may  be  made  both  right  and  left, 
and  the  machine  ma}'  be  backed  if  desired.  The  fore-carriage  can  never 
upset,  because  the  point  of  attachment  a  lies  very  low.  The  front  axle  is 
also  able  to  describe  an  angle  of  more  than  45'^  horizontal  relatively  to  the 
rear  axle. 
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1006  -  Apparatus  for  Extracting  the  Oil  from  Oily  Substances  by  means  of  Non-inflam- 
mable Solvents.  —  Ciapetti  Gino,  in  L' Italia  aaricola,  53r(l  year,  No.  7,  pp.  298-300,  i 
lig.  Piaccnza,  July  15,  191 6. 

The  small  open-fire  apparatus  represented  on  the  appended  figure  ad- 
mits the  economical  extraction  of  the  oil  of  oily  fruits  and  seeds  and  their 
residues  (lees  and  cakes),  even  on  the  smallest  farms,  by  means  of  solvents 


Apparatus  for  extracting  oil  from  oily  substances  by  the  aid  of  non-inflannnable  solvents. 


which  are  non-inflammable  and  non-explosive,  and  also  harmless  and  plea- 
sant in  smell,  such  as  carbou  tetrachloride  and  ethylene  trichloride. 

These  two  liquids,  insoluble  in  water,  dissolve  fats  in  a  larger  propor- 
tion than  benzine  and  carbon  bisirlphide,  while  possessing  the  advantage 
over  the  latter  that  they  require  less  heat  and  less  water  for  the  process  of 
evaporation  and  condensation.  Although  carbon  tetrachloride  is  dearer 
than  carbon  bisulphide,  it  is  nevertheless  cheaper  to  use,  owing  to  the  fact 
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that  it  undergoes  far  smaller  losses  during  the  process  of  extraction,  which, 
in  addition  is  carried  much  farther  :  while  carbon  bisulphide  leaves  up  to 
4.5  %  of  oil  unextracted,  with  the  use  of  the  tetrachloride  this  loss  does  not 
exceed  1.6  %.  Finally  this  solvent  very  readily  gives  up  the  oil  extracted 
(with  which  it  does  not  form  an  emulsion  as  does  carbon  bisulphide)  and, 
if  the  seeds  or  other  oily  substances  to  be  treated  are  not  deteriorated,  an 
oil  as  good  as  if  extracted  by  pressure  is  obtained. 

The  essential  part  of  the  apparatus  in  question  is  an  extractor  A  in 
which  a  metal  gauze  basket  is  suspended  containing  the  oily  matters  to  be 
subjected  to  extraction,  broken  up  to  allow  of  easy  access  to  the  solvent. 
The  latter  circulates  from  below  upwards  by  means  of  the  leaching-tube  0, 
and  thus  effects  the  extraction  of  the  oil  in  the  form  of  a  solution  which 
gathers  at  the  bottom  of  the  extractor.  The  vapour  of  the  solvent,  rises 
through  the  pipe  H,  and  is  then  conducted  through  the  pipe  M  to  B,  where 
it  condenses  in  a  coil  cooled  with  running  water.  By  using  the  tap  P,  the 
condensed  solvent  may  be  made  to  return  to  the  extractor,  or  through  the 
pipe  I  it  way  be  made  to  pass  into  the  tank  C. 

When  the  extraction  is  completed,  the  extractor  (placed  on  a  furnace) 
is  heated  either  with  an  open  fire,  or  in  a  water  bath  in  the  case  of  delicate 
oils.  In  this  way  the  bulk  of  the  solvent  is  eliminated  from  the  oil  solution 
collected  at  the  bottom,  and  afterwards,  in  order  to  remove  the  last  traces, 
hot  air  is  injected  into  the  extractor  by  means  of  a  small  force  pump. 
When  this  is  done,  the  oil  can  be  drained  oft'  by  opening  the  tap  R. 

The  waste  heat  of  the  furnace  is  used  to  heat  the  drier  D,  where  the 
broken  up  oily  material  is  kept  for  some  time  before  extraction. 

The  apparatus  being  airtight  the  losses  of  solvent  are  very  small. 

To  accelerate  the  work  and  make  it  continuous,  the  apparatus  is  made 
with  2  extractors,  one  of  which  is  in  operation  while  the  other  discharges 
and  recharges  for  the  next  operation. 

The  appliance  is  easily  managed,  and  does  not  require  more  than  2 
workmen. 

1007  -Appliance  for  Burning  Tree  Stumps  fn  situ.  —  Scientific  American,  \\a.  cxiv, 

No.  25,  p.  6  13,  I  fig.  New  York,  June  17,  1916. 

This  appliance,  which  is  termed  a  "  stump-burner  ",  being  a  sort  of 
portable  stove  for  charring  and  destroying  wood,  was  recently  tried  with 
success  by  a  large  forest  working  company  in  Mississipi  (United  States). 

It  is  placed  on  a  stump,  and  the  latter  subjected  to  slow  combustion 
until  completely  charred,  during  which  time  the  heavy  oils  (heavy  products 
of  dry  distillation)  are  collected.  When  these  operations  have  been  com- 
pleted on  one  stump,  they  are  repeated  on  another,  by  carr>dng  the  appara- 
tus to  it,  and  so  forth. 

This  contrivance  is  capable  of  rendering  great  service  on  cleared  forest 
land  to  be  brought  under  cultivation,  as  it  greatly  facilitates  clearance, 
which  the  laborious  rooting  up  of  the  stumps  by  ordinary  means  generally 
makes  so  expensive  ;  it  destroys  the  stumps  to  a  sufficient  depth  to  allow 
of  ploughing  without  needing  to  cut  roots  or  carry  out  any  preparatory  soil 
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work.  At  the  same  time  this  process  is  advantageous  from  the  economic 
point  of  view  (provided  the  stumps  are  thoroughly  dry)  as  it  yields  products 
the  value  of  which  may  entirely  cover  the  costs  of  extirpation.  Thus,  an 
ordinary  pine  stump  gave,  in  addition  to  excellent  quality  charcoal,  about 
15  gallons  of  heav}^  oils. 


Batterj-  of  Tree-stump  burners  in  operation. 


1008  —  Review  of  Patents. 


Tillage. 


Germany  286  313.  Subsoil  plough. 

286314.  Grippcr  wheel  for  molor  ploughs. 
286  315.  Horse  hoe. 

286  316.  Return  mechanism  for  cable-hauled  ploughs. 
286317- — 287810.  Arrangement  for  ploughing,  with   i   portable  engine, 
driving   by  cable    2    ploughs  with   return    mechanism,  be- 
tween which  it  is  set  up. 

286  318.  Motor   plough    with  rear   supporting  wheel  nmning  on  the  mi- 

ploughed  land. 

287  o8r.  Furrow  or  ditch  digger,  especially  for  plantation. 

287  082.  Motor  plough  with  driving  gear  for  the  steering  wheels. 
287  100.  Regulating  and  clearing  mechanism  for  plough  wheels. 
287  130.  Rotary  screw  digger. 

287  445.  Ploughing  machine  with  adjustalJe  frame  carrying  plough  shares 
and  coulters. 

287  484.  Drill  with  several  rows  of  teeth. 

2S7  573-  Field  harrow  capable  of  use  as  a  grassland  leveller. 
287811.  Method  of  fixing  plough  bodies. 

288015.  Rigid  frame  hoe  carrying  the  working  parts  and  jointed  to  the 
shaft  support. 

288  569.  Arrangement  to  prevent  side  displacements  of  Ww  l)iani  in  wheel 

ploughs. 
288  (S.)5.   A  sprung  jilough  body. 
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288  8S2. 

288  883. 

289  482. 

289  536. 

289  558. 

Switzerland 

73  030. 

U 

nited 

Kin: 

gdom    3  5T7- 

r 

nited 

Stat 

es 

I  183  309 
I  184  707. 
I  184  832. 
I  184  900. 

I  iS-4  754 
I  185  23S. 
I  185  324. 
I  185  325 
I  185  857. 
I  185  923- 
I  186  355. 
I  186  36'i. 
I  186  441. 

388  846.  Tillage  machine  driven  bj^  motor  and  impelled  by  the  alternate 
action  of  shovels  digging  into  the  groiuid. 
Method  of  fixing  harrow  teeth. 
Drill  acting  as  a  borer  in  the  soil  (r). 
Antibalance  mechanism  for  tipping  ploughs. 
Carriage  wheel  for  motor-driven  ploughs  and  other  tillage  ma- 
chines. 
Portability  device  for  wheel  ploughs. 
,  Tilling  machine. 
.  Subsoil  plough. 

—  I  185  500.  Plough  legulators. 
Horse  hoe. 

2 -row  maize  cultivator. 
Double-breasted  plough. 

—  I  184  768  — •  I  186  130.  Harrows. 
Device  for  raising  and  lowering  harrows. 
Subsoil  plough. 

— -1  185  504.   Ploughs. 
Plough  disc. 

—  I  186  515.  \Mieel  ploughs. 
Weeder. 

Leveller  for  ploughed  land. 
Disc  plough. 

Draining  and  litigation. 

.287  809.  Device  for  drying  peat  beds,  marshes,  etc. 
289  474.  Automatic  pond-emptying  arrangement   tor  irrigation. 
289  821.  Drains. 

Manure  Distribution. 

288  324.  I/iquid  manure  barrel  with  distributor. 

288  350.  Appliance  for  dissolving  nutritive  salts  in  irrigation  water. 

289  973.  Manure  spreader. 
United  States        i  185  133.  Manure  spreader. 

Sowing  and  Planting. 

Germany  2S6694.  Elevator   for   uniformly    distributing   bodies   of   different   sizes 

particularly'  for  potato  planters. 

287  336  —  289  887  —  289  921.  Potato  i)lanters. 

288  042.  Drill  for  sowing  at  variable  depths. 
288  070.  Drill  with  wheel  for  dibbling  plants. 

Cultivalion. 

Canada  168  186.  Glass-house. 

Germany  287  063.  Automatic  arrangement  for  watering  flower  beds. 

287  069.  Glass-house  window  with  wooden  sash  having  grooves  in  which 
the  glass  panes  may  be  inserted. 

287  203.  Nozzle  for  garden  watering  hose. 

288  932.  Arrangement  for  heating  the  ground  by  tubes  placed  therein. 


German  V 


German-s" 


(i)  See  B.  February  1916,  No.  217. 
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Spain 

L'nited   Kingdom 


France 
Germany 


United  Kingdom 


289  787.  Detachable  cement  frame  for  hot  beds. 

289  788.  Arrangement  for  lopjiing  branches  by  means  ot  a  circular  saw 

fitted  at  the  end  of  a  rod  and  driven  bj'  a  pulley  with  cord. 
289  805.   Arrangement   foi   regulatiim   the  spead  of  rotation  of  watering 

appliances. 
289  954.  Sash  for  beds  with  arrangement  hy  which  several  at  a  time  may 

be  opened  or  closed. 
62  202.  Vine  siilphiirator. 

3  yc8.  Compressed  air  sprayer. 

4  473-  Sprayer. 

Control  of  Pcsfs. 

480015.  Enclosure  for  catching  rabbits,  rats  and  other  small  animals. 

287  772.  Animal  trap. 

288  iiS.  Method  of  destrojdng  insect  crop  or  house  pests,  and  preserving 

clothing,  furs,  elc.  from  injury  bj*  them. 

288  422.  Fly  trap  with  clockwork  movement. 
288538.  Wild  animal  trap. 

289  330.  Ditch  arrangement  for  protecting  crops  against  injurious  animals, 

particularly  weevils. 
289  462.  F!y   and  gnat   trap. 
4  025.  Trai>. 

Hail 


Citing  Forage,  Ccre-ils,  C'C. 

Germany  2S6623.  Harvesting  machine  with  2  cutting  l>ars,one  mowing  flush  with 

the  ground,  the  other  located  behind  and  above  the  first. 

287  186.  Scj'the  hammering  machine. 

288  832.  Scythe  hammering  machine  with  revolving  anvil. 

288  884.  Rake   drum  for   binders,  revolving   as  soon  as  a  rake   has   got 

together  a  given  numbei  of  straws. 

289  786.  Sc\'lhe  and  sickle  hammering  machine. 

289  953.  Locking  device  for  the  bolt  screws  used  to  fasten  the  teeth  of 
cutting  V)ars  on  mowing  machines. 
Netherlands  1  407.  Hay-maker. 

United  Kingdom         3  480.  Machine  for  mowing  rice,  papyrus  and  other  aquatic  plants. 
United  States        i  184  794.  Maize  harvester. 
I  185  243.  Mowing  machine. 
I  185  430  —  I  183  593.   Horse-drawn  hay  rakt  . 

Root  and  Tuber  traps. 

Appliance  for  aligning  beet  and  other  machineharvested  root 
crops. 

Machine  for  lifting  beets  from  2  rows  at  once,  with  2  adjustable 
mould  boards  fixed  !o  a  share. 

Machine  for  lilting  beets. 

Machine  for  lifling  potatoes,  with  loose  chains  ada])ting  them- 
selves to  uneven  ground. 

Machine  for  topping  beetroots  on  several  rows  at  a  time. 

Thrower  wheel  with  forward  driven  folks  for  potato  machines. 

Beet  harvester  with  mechanism  for  throwing  the  beets. 

Sorting  drum  tor  potato  lifting  machine,  consisting  of  2  drums 
with  different  meshes  engaging  in  each  other. 


France 

4/8  964 

Germany 

286273 

2873^7 

287418 

28744b 

287  710 

288253 

2S8  254 
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bpaiii 
United  Stales 


Canada 


Geriiuun- 


United  .States     i     185  540.  Potato,  earthnul,  etc.  harvester. 
185  783.  Beetroot  harvesting  machine. 

Threshing,  cleaning  and  sorting  Grains  and  Seeds. 

(lerniany  287  131.  Automatic  thiesher  feed  with  arrangement  for  cutting  the  binder 

siring. 

287  537.  Shaker  for  grain  sorting. 

288  479.  Appliance  for  sorting  coffee,  dried  leguminosae  and  other  seeds. 

289  458.  Sorting  cylinder  with  lining  made  of  metal  rings  or  spirally  wound 

metal  wire. 
289  539.  Fan  for  threshing  machines. 
61  9.12.  Thresher. 
I  185  q37.  Thresher. 

vcyance,  handling  and  prtsctvation  of  crops. 

Protective  guard  for  fruit  baskets. 

Apple  sorter. 

Silo. 

Exterior  arrangement  for  holding  together  the  planke^  foiming  a 
silo. 

Guard  device  for  banana  bunches. 

Coupling  for  forage  cutters. 

Straw-press. 

Straw-press  for  hand  binding. 

Potato,  apple,  etc.,  peeling  machine. 

Trellis-work  support  for  strawberries  and  the  like. 

Chopping  machine  with  sifting  arrangement. 

.\rrangenient  for  cleaning  gooseberries  and  removing  their  stalks. 

Mechanism  for  parallel  direction  of  the  feed  cylinders  of  forage- 
cutters. 

Forage  cutlers. 

Press  for  cut  forage,  chop  and  the  like. 

Chaff  cutter  with  bent  plate  having  convex  cutting  edge  and  plate 
for  compressing  the  straw  (i). 

Strawpress  with  oblique  comjires^ion  channel  and  needle  entering 
from  below. 

Straw  and  hay  elevator. 

Cart  for  hay  and  cereals. 

Forage  cutter. 

Appliance  for  comiiressing  grass  in  silos. 

Straw  cart. 

Forage  press. 

Machine  for  chop|>ing  forage  for  ensilage. 

Machine  for  making  straw  slacks. 

Livestock  Feeding. 

Germany  289923.  Multiple  feed  ajjiiaratus  with  food  storage  lank. 

United   Kingdom         4  134.  Trough. 

Industries  depending  on  vegetable  products. 
Portugal  ()  7S2.   .\p]iliance  for  imj. roving  wines  with  high  alcoholic  content. 


Con 

158 

038. 

158 

091. 

168 

152. 

168 

.358. 

168  484. 

287 

083. 

287 

lOI. 

287 

102. 

288 

174- 

288 

351- 

289 

315- 

289 

316. 

289 

4^7- 

289 

459- 

289  460. 

289  461. 

2S9  922. 


Spain 

61  999. 

Switzerland 

77  909 

United  States 

I  185  133 

I  185  4  37- 

1  185  777. 

I  185  845. 

I  186  302. 

I  186  503. 

(1)  See  B.  Ai>ril  lOiO,  No.   429. 
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Canada 
Gernianv 


Spain  62  035.   New  system  of  ferro-concrete  receptacles  for  wines. 

62  166.  Appliance  for  extracting  vegetable  oils,  particularly  from  olives. 
United   Kingdom         3631.  Bottle-washing  machine. 

3  690.  Method  of  extracting  the  albumen  from  the  residues  ot  various 

vegetable  oils. 
3  854.  Method  of  filtration  of  cane  juice. 
<\  066    Botile  tilling  and  capping  machine. 

Dairy  Industry. 

168  502.    Churn. 

288  352.  Milk  cooling  and  aerating  machine. 

288  714.  Centrifuge  for  milk  and  other  fatty  liquids. 

288  715.  Centrifugal  drum  with  false  bottom  for  discharging  skim  milk. 
289442.  Suction  milking  machine. 

289  537.  Safety  device  for  centrifugal  machines  for  milk  and  other  fatty 

liquids. 
289  560.  Churn  with  turbine-driven  beater. 
United  Kingdom         3  782.  Skimmer. 

Steering  and  hauling  agricultural  machines. 

Germany  287  067.  Steering  mchanism  for  agricultural  machines  with  front  wheels 

mounted  on  pivoting  axle  arms. 

287  980.  Tractor  for  tillage  machines. 

288  255.  Coupling  a  train  of  agricultural  machines  with  a  tractor. 
United  States        i  168  340.  Tractor. 

Miscellaneoiis. 

Geimany  286  803.  Calk  keys  for  horse  shoes. 

287  847.  Wickerwork  for  fences. 

288  421  —  288  480.  Arrangements  for  untying  cattle  in  the  b3rre. 

288  738.  Incubator  with  arrangement  for  heating  and  moistening  the  air 

introduced. 

289  055.  Eel  catcher. 

289  329.  Horse-shoe  with  non-slipping  fitting. 
289  757.  Dog-training  device. 

FARM  1009  -  Automatic  Watering  of  Dairy  Cows  (i).  —  ringelmann  max,  in  journal  d'Agri- 

BCriLDiNGS.  culture  pratique,  Vol.  29,  No.  13,  pp.  226-227,  4  fig.  Paris,  June  29,  1916. 

A  simple  and  inexpensive  system  of  watering  cattle  consists  in  provid- 
ing beneath  the  manger  A  (fig.  i)  a  canal  B  in  which  the  water  is  maintained 
at  a  constant  level  x..  To  the  right  of  the  place  of  each  animal,  a  mounting 
is  fitted  in  the  manger  which  can  carry  a  shutter  a,  hinged  on  2  pivots  b, 
and  which  the  cow  pushes  to  a'  in  order  to  drink  at  B.  The  shutter  measures 
24  to  30  cm  in  width,  and  20  to  25  cm  in  height. 

Instead  of  using  this  patent  system  it  is  sufficient  to  place  at  every 
second  stall  a  small  trough  A  (fig.  2)  made  of  cast  iron,  stone  or  cement ; 
in  which  a  pipe  a,  connected  to  the  main  b,  would  ensure  a  standard  level 
of  water  x.  To  avoid  injt^r3^  the  main  b  may  be  accommodated  in  a  groove 
cut  on  the  outer  wall  y  of  the  crib  c.     The  stone  or  cement  trough  may  be 


(i)  See  B.  1914,  No.  275. 


{Ed.) 
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supported  by  a  small  wall  u.  The  cast  iron  trough  is  fixed  by  lugs  by  means 
of  running  bolts  or  wood  screws  according  as  the  wall  to  which  it  is  attached 
is  made  of  brickwork  or  wood. 

pia.    I. — ■Watering  arrangement  beneath  manger. 


Cross  section  Longitudinal  view 

pia.    2.  —  Watering  arrangement  in  front  of  manger. 
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loio-  Results  of  Farm  Management  Demonstration  Work  in  U.  S.  A.  —  o-oddard  l.  h., 

in  Proceedin:,s  of  the  Sixth  Annual  Meeting  of  the  American  Farm  Management  Association, 
Berkeley  Cal.  g-io  August  i<)i5,  pp.  ^6-33-  Washington,  n)if). 

The  bill  which  authorised  the  establishment  of  the  Bureau  for  Economic 
Improvement  of  Farms  in  the  United  States  Department  of  Agriculture 
was  passed  on  the  13th  July  1914.  The  report  of  the  ist  July  1915  shows 
that  the  work  has  been  started  in  21  States,  and  that  during  the  period  of 
organisation  in  the  first  year,  considerable  work  was  done  and  noteworthy 
progress  achieved. 
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The  work  of  demonstration  was  carried  out  in  105  different  zones  lying 
in  the  21  States  in  question  in  the  territory  of  which  the  Bureau  has  up 
to  now  been  instituted,  and  comprises  the  economic  study  of  8  032  farms. 
For  5  cog  of  them  the  compilation  of  anahi;ic  data  serving  to  bring  out 
clearly  in  the  form  of  "  Farm  Analysis  Records  "  the  organisation  and  eco- 
nomic results  of  the  farm  has  been  completed  ;  i  952  of  these  records  were 
returned  to  the  farmers  concerned,  after  careful  critical  study  on  the  part 
of  the  officials  who  had  prepared  them  (farm  compilators) .  The  discussion 
which  took  place  in  this  connection  concerning  the  organisation  of  the  farm 
and  desirability  of  its  modification  resulted  in  542  farmers  approving  and  be- 
ginning to  carry  out  certain  proposed  changes,  and  I  439  farmers  adopting  a 
system  of  accounts  which  will  in  the  future  enable  them  to  supply  more 
accurate  particulars  for  the  analj^sis  record.  Other  farmers,  to  the  number 
of  876,  applied  for  farm  demonstrators  to  make  a  second  visit  to  their  farms 
in  order  to  obtain  advice  in  connection  with  reorganisation. 

The  considerable  work  accomphshed  since  the  outset  /.  e.  during  the 
period  of  organisation,  is  largely  due  to  the  co-operation  of  the  Farm  Bu- 
reaus and  County  Agents  in  the  different  counties  and  the  Superior  Schools 
of  Agriculture.  The  chief  object  of  the  federal  farm  economics  improve- 
ment demonstration  Bureau  is  to  guide  the  county  agents  in  this  examina- 
tion of  the  organisation  of  farms  in  their  region,  in  order  to  come  directly  to 
the  aid  of  the  farmer  who  may  have  adopted  an  organisation  which  cannot 
yield  him  the  normal  reward  far  his  labour,  and  who  nevertheless  maintains 
this  system.  The}^  will  point  out  to  him  the  difference  between  the  results 
of  the  organisation  adopted  by  him  and  those  normally  obtained  in  the  belt 
where  he  operates,  and  between  such  results  and  those  secured  by  more  skil- 
ful and  smart  farmers  who  manage  to  get  the  largest  possible  reward  for 
their  labour. 

This  Farm  Economics  Improvement  Demonstration  Bureau  has  been 
successfully  established  in  21  ,States,  and  has  above  all  rendered  evident 
the  fact  that  in  each  region  the  economic  results  of  the  farms  varies  within 
wide  limits.  From  the  figures  relating  to  4  400  farms  hitherto  compiled 
it  is  ascertained  that  the  general  average  of  the  reward  of  labour  of  the 
farmer  was  about  %  400.  If  progressively  organised  farms  are  divided  into 
5  groups  of  880  farms  each,  the  ist  group,  which  represents  the  highest 
reward  for  the  farmer's  labour,  has  an  average  of  about  %  i  500;  the  2nd  group, 
about  $  700 ;  the  3rd  about  §  350 ;  the  4th  about  $  100  and  for  the  5th  the 
loss  is  about  %  600. 

Thus,  1/5  of  the  farms  not  only  yield  no  reward  for  the  manual  labour  or 
management  of  the  farmer,  but  in  addition  leave  a  deficit  of  $  600  each 
on  an  average  on  the  return  on  the  capital  reckoned  at  5  %  and  the  reward 
for  the  labour  carried  out  by  the  members  of  the  farmer's  family. 

The  Farm  Economics  Improvement  Demonstration  Bureau  is  intended 
chiefly  to  come  to  the  assistance  of  this  last  class  of  farmers,  by  pointing 
out  to  them  the  standard  organisations  in  the  zone  where  they  operate,  as 
well  as  those  of  farmers  securing  the  best  reward  for  labour. 

The  appended  Table  shows  by  way  of  example  the  method  of  com- 
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parison  of  the  farm  anah'sis  records  adopted  in  criticising  the  farms  of 
lowest  return. 

In  view  of  the  importance  of  maize-growing  in  the  region  in  question, 
farm  B  shows  that  it  has  a  unit  production  superior  to  the  average  of  the 
region,  and  an  index  of  realisation  of  the  products  of  livestock  much  higher 
than  the  average,  and  better  than  that  of  the  most  paying  farms.  The  low 
reward  to  the  farmer,  below  the  average,  is  exclusively  due  to  the  insuf- 
ficient area  of  the  farm  as  compared  with  the  unit  of  labour  of  the  men  and 
horses  used.  The  owner  of  the  farm  A,  who  possessed  a  smaller  farm  than 
B,  rented  an  area  of  land  which  enabled  him  to  get  rid  of  this  disadvanta- 
geous factor,  considering  that  the  normal  farm  in  the  region  covers  about 
130  acres.  He  thus  secured  a  high  reward  for  his  labour,  in  spite  of  the  low 
efficiency  of  the  conversion  of  feeds  by  his  cattle.  From  a  study  of  the  va- 
rious organisations  as  compared  with  the  standard  organisation  represented 
by  the  average  of  a  large  number  of  farms  (50  to  100)  for  each  zone  studied, 
practical  indications  are  drawn  for  farm  organisation  considerably  reducing 
the  practical  apprenticeship  of  farmers,  and  laying  the  rational  bases  for 
farm  organisation  in  each  agricultural  region. 

From  the  experience  gained  during  the  first  period  of  organisation 
of  this  important  demonstration  Bureau,  the  following  conclusions  are  drawn: 
i)  In  each  region  some  farmers  obtain  results  much  in  excess  of 
the  average  from  their  farm. 

2)  These  farms  paying  better  than  the  others  are  not  easy  to  di- 
stinguish by  mere  external  examination,  on  the  basis  of  the  more  or  less 
good  condition,  the  more  or  less  high  qualit}'  of  the  livestock,  or  the  total 
of  the  cash  receipts. 

3)  The  onh'  reliable  method  for  comparing  the  economic  result  ob- 
tained by  a  farmer  with  that  of  other  farmers  in  a  particular  region  consists 
in  comparing  the  respective  labour  incomes  (i). 

4)  For  the  majority  of  farmers  who  wish  to  improve  the  economic 
results  of  their  farms  it  is  extremely  useful  to  determine  the  labour  reward 
of  the  farmer,  and  if  it  is  too  low,  to  analyse  the  organisation  of  their  farms 
in  its  various  component  parts,  and  afterwards  to  compare  the  data  thus 
isolated  with  those  of  other  farmers  working  under  like  conditions. 

5)  It  is  comparatively  easj'  to  make  a  brief  analysis  record  of  organisa- 
tion, to  calculate  the  farmer's  labour  income,  and  then  to  pass  on  to  a 
critical  comparison  of  these  data  on  other  farms,  in  order  to  determine  the 
necessary  changes  in  such  organisation. 

6)  Farmers  generally  are  very  favourable  to  this  work  of  demonstra- 
tive research,  provided  the  work  is  put  to  them  in  the  proper  way  and  at 
the  right  moment. 

7)  County  agricultural   agents  and    the  teaching    staff  of  schools 


( I )  The  lah(jur  of  the  tanner  is  calculated  by  deducting  f r<  )m  the  gross  i)rc)ceeds  the  expenses 
and  capital  interest  at  5  %.  The  expenses  include  the  labour  performed  by  members  of  the 
farmer's  family,  reckoned  according  to  equivalent  wages  for  hired  labour.  On  the  other  hand 
the  farm  products  constuned  by  the  farmer's  lamily  do  not  appear.  (i'') 


i34o 


RURAL    KCONOMICS 


Comparison  between  Farms  in  the  County  oj  Iowa. 


Farm 
A 


Average     I     Averse 
of  I  of 

j  13  best  farms!     62  fartas 


Farmer's  labour   income .9  i  231         $  1,050      1       $  145 

Size  of  farm  : 

Total  area , "...       282  acresj    188  acresj    171  acres 

Cultivated  area 

I<ivestock  units 

Total  receipts 

Quality  of  Business  : 

yvestock:  Returns  on    Sioo    of   feeds    con- 
sumed   


234  i    144  125 

18  [24  I      21 

•SS  393        S3  211      '   S2430 


Crop  yields  : 

Maize bushels  per  acre 

Oats '.  »         »        » 

Hay tons 

Efficiency  of  labour  : 

Crop  acres  per  man 

Crop  acres  per  horse 

Diversity  of  business  : 

Principal  rectipts: 

Maize 

Oats 

Pig  breeding 

Cattle  breeding 


8102 


S  130 


$119 


Farm 
B 


$72 

100  acres 

70 

12 
Si  597 


$  l6y 


50 

43 

38 

40 

37 

40 

37 

37 

1-3 

1.6 

1.6 

I 

102 

85 

75 

59 

37 

22 

18 

12 

S680 

S813 

$615 

S360 

584 

304 

240 

— 

843 

868 

685 

6S0 

556 

536 

359 

355 

of  agriculture  well  trained  by  a  farm  management  demonstrator  speedily 
become  capable  of  rapidly  ascertaining  the  reward  of  the  farmer's  labour, 
and  making  the  comparative  examination  of  organisation  of  different  farms. 
This  special  competency  of  the  persons  who  are  at  the  heads  of  local  agri 
cultural  interests  in  this  branch  of  rttral  economics  forms  the  first  direct 
object  towards  which  the  organisation  of  this  Federal  Bureau  tends. 

8)  Many  farmers  easily  succeed  in  computing  themselves  the  reward 
of  their  labour,  and  anal3^sing  their  farm,  under  the  guidance  of  the  local 
farm  Bureau,  and  this  is  the  final  object  aimed  at  by  the  central  Govern- 
ment in  estabhshing  this  Institution. 

g)  The  Farm  Economics  Improvement  Bureau  is  furthermore  highly 
useful  to  the  county  agricultural  agents  and  these  whose  duty  it  is  to  watch 
over  local  interests,  as  it  affords  them  the  means  to  getting  a  better  know- 
ledge of  the  real  agricultural  conditions  of  their  region,    and  the  problems 
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which  farmers  are  called  upon  to  meet,  bj^  bringing  them  into  touch  with 
the  farmers  in  a  form  very  promising  as  regards  agricultural  progress. 

1 01 1 -Crop  Yields  and  Prices  and  Future  Food  Supply  in  the  United  States.  —  warren 

G.  F.,  in  Cornell  University,  Agricultural  Expetiment  Station  of  the  Colle;;e  of  Agriculture. 
Department  0/  Farm  Matui'j,ement,  Bulletin  341,  pp.  185-212.  Ithaca,  N.  Y.,  February'  1914. 

From  an  examination  of  the  unit  production  of  the  principal  agricultural 
products  in  the  United  States  from  1879  to  igi2  and  their  prices  from 
1S40  to  1912.  the  writer  derives  the  following  conclusions,  which  present 
general  interest  from  the  point  of  view  of  the  future  direction  to  be  taken 
by  production. 

The  gross  prices  of  agricultural  produce  from  1905  to  1912  are  found 
to  be  slightly  above  those  of  the  average  for  the  last  73  years,  as  shown  by 
the  following  table  : 

Average        Average 
for  73  1915-1912 

years 

Maize  (New  York)    per  bushel S  0.66  $  0.66 

Winter  wheat      (Xew  York)    per  bushel 1.25  1.04 

Cotton  {New  York)    per  pound 0.154  0.118 

Potatoes  per  bushel 0.65  0.62 

Oats.  (New  York)    per  bushel 0.45  0.47 

Pigs  per  bushel 5.71  6.78 

Cattle  per  bushel 5.74  6.37 

Sheep  per  bushel 4.00  4.29 

Butter  per  pound 0.244  0.262 

Eggs  per  dozen n.226  0.287 

The  prices  obtained  by  farmers  for  animal  products  are  seen  to  be 
above  the  average,  but  those  of  crops  are  nearly  equal  to  or  below  the  average 
for  the  last  73  years.  Ditring  an  entire  generation,  in  the  period  of  settle- 
ment of  the  great  prairies  in  the  West  of  the  United  States,  the  prices  were 
very  low.  so  that  in  comparison  with  this  period  the  present  prices  are  no 
doubt  high,  but  ver}^  little  exceed  the  general  average  for  the  long  period  in 
question.  During  the  last  10-15  years  the  unit  production  in  East  Missis- 
sippi has  increased  rapidly,  while  before  that,  especially  towards  1S90,  there 
was  a  period  of  low  jdelds  and  abandonment  of  the  country-side  by  young 
men,  due  to  the  exces.sivel}''  low  price  of  products. 

Farmers,  generally  speaking  always  succeed  in  increasing  the 
unit  ])roduction  as  soon  as  the  prices  of  products  are  barety  sufficient 
to  justify  the  increased  expense  required  to  obtain  an  increase  in  produc- 
tion. In  each  county  of  the  United  States  there  are  still  considerable  areas 
of  land  which  might  be  brought  itnder  cultivation  by  clearance,  drainage, 
irrigation,  etc.,  but  the  extensions  enabling  the  j^roduction  to  be  increased 
without  increasing  the  cost  prices  are  henceforward  very  limited.  The 
lands  to  be  cleared,  drained,  irrigated  or  heavily  manured  are  expensive  lands 
and  their  products  will  consequently  be  dear.  When  once  an  average  itnit 
production  is  attained,  every  bushel  of  prodtiction  obtainable  above  this 
average  generally  costs  more  than  the  previous  one.     The  limit  of  produc- 


1342  RT'RAL    ECOXOMICS 

tion  per  unit  of  surface  in  the  United  States  is  far  from  being  attained,  but 
the  phase  of  production  at  cheap  cost  price  has  been  passed. 

The  farmers  rapidly  adapt  their  production  to  the  price  of  products^ 
and  if  the  present  prices  are  maintained  the  production  will  increase,  and  if 
they  go  up  still  further  the  production  may  grow  considerably. 

There  is  apparently  no  likelihood  of  the  prices  paid  to  farmers  for  their 
products  showing  a  permanent  decline.  There  are  some  means,  however, 
by  which  the  price  of  products  to  the  consumers  may  be  reduced  The  pre- 
sent mechanism  of  the  distribution  of  agricultural  products  to  consumers 
is  exceedingly  expensive  in  the  United  States,  and  a  great  part  of  the  ex- 
penses entailed  might  be  eliminated.  A  sum  ranging  from  50  to  66  %  of  the 
price  paid  by  the  consumer  does  not  reach  the  producer,  and  the  greater 
portion  of  this  percentage  is  absorVjed  by  the  town  distributing  mechanism. 
It  is  estimated  that  one  half  of  these  expenses  could  be  eliminated  ;  such  a 
saving  in  distribution  would  of  course  entail  a  change  of  occupation  of  a 
large  part  of  the  persons  occupied  in  the  present  system. 

Necessarily,  in  proportion  as  the  population  increases,  the  consumption 
of  the  less  expensive  commodities  also  increases,  and  beef  is  one  of  the  most 
expensive  agricultural  products,  because  in  order  to  obtain  it  a  considerable 
quantity  of  cultivation  products  must  be  converted.  It  has  been  calculated 
that  a  given  quantity  of  cereals  can  feed  a  number  of  persons  five  times 
greater  than  the  meat  obtainable  by  transformation  of  these  cereals.  With 
the  increase  of  population,  the  price  of  cereals  goes  up  more  rapidh'  than  that 
of  meat.  A  given  quantit}'  of  products  converted  into  milk  produces  a 
larger  quantity  of  commodities  intended  for  human  consumption  than  would 
the  same  quantities  converted  into  meat  ;  consequently  the  number  of 
dairy  cows  increases  almost  parallel  with  the  growth  of  the  propulation. 
The  United  States  possess  one  cow  to  five  head  of  inhabitants.  In  addi- 
tion to  the  milk,  this  quantity  of  dairy  cattle  yearly  supplies  a  calf,  a  cow 
and  a  bull  to  the  butcher  for  each  family. 

Pigs  convert  the  food  intended  for  animal  consumption  more  economic- 
ally than  beef  cattle,  and  with  the  same  quantity  of  cereals  a  higher  pro- 
portion of  meat  is  obtained  with  pigs  than  with  cattle.  This  explains  the 
increase  in  the  number  of  pigs  and  the  reduction  in  the  number  of  beef  cat- 
tle. Poultry,  finalty,  convert  foods  still  more  economically  than  other  clas- 
ses of  domestic  animals.  The  substitution  of  eggs  for  beef  is  observed  chiefly 
in  those  parts  where  the  greatest  increases  of  population  occur.  From  1890 
to  1910  the  increase  of  the  population  in  the  7  principal  egg-consuming 
markets  (New  York,  Chicago,  Boston,  Saint  Ivouis,  Cincinnatti,  San  Fran- 
cisco and  Milwaukee)  was  78  %  and  the  increased  egg  consumption  amount- 
ed to  183  %.  When  the  population  becomes  very  den.se,  the  forage  pro- 
duced on  farms  is  converted  into  milk,  and  the  meat  production  is  limited  to 
the  quantity  obtainable  from  the  forage  and  grasslands  still  available  when 
the  former  demand  has  been  met.  The  quantity  of  cereals  transformed  by 
means  of  cattle  diminishes  constantly.  This  state  of  things  finds  its  con- 
firmation in  the  progressive  reduction  of  fattening  cattle  and  in  the  tendency 
to  kill  off  young  animals  for  the  butcher. 
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All  these  modifications  in  the  direction  of  production  prove  that  the 
quantity  of  meat  available  per  inhabitant  is  diminishing,  and  that  unfor- 
tunateh'  the  classes  who  must  renounce  a  large  meat  consumption  are  those 
engaged  in  manual  labour,  that  is.  the  x'er}'  classes  who  most  feel  the  need 
for  meat  food.  All  this  finally  proves  that  the  United  States  are  also 
experiencing  the  first  symptoms  of  the  state  of  things  always  observeable 
in  denseh-  populated  countries.  Though  it  is  likely  that  in  the  future 
the  United  States  will  be  able  to  feed  the  numerous  population  which  is  to 
be  anticipated,  it  is  certain  on  the  other  hand  that  the  future  popullation 
will  not  be  al)le  to  live  so  well  as  does  the  present. 

The  writer  sees  in  the  localisation  of  manufacturing  industr}-  in  rural 
districts  the  possibility'  of  considerably  reducing  the  cost  of  living,  while 
allowing  the  workman's  family  to  have  a  garden  or  even  a  small  farm  which 
can  furnish  vegetables  and  poultry,  together  with  a  sufficient  quantity  of 
forage  to  keep  a  dair^-  cow.  He  nevertheless  criticises  the  opinion  maintain- 
ed by  many  persons  that  in  order  to  reduce  the  cost  of  agricultural  products 
it  would  be  necessary  to  break  up  farms  and  reduce  their  size,  because  no- 
thing but  disadvantage  to  consumers  can  result  from  the  fact  that  a 
greater  portion  of  the  products  is  consumed  by  a  larger  number  of  produ- 
cers and  labour  animal <  employed  per  unit  of  area. 

In  the  general  farming  region,  from  the  vState  of  New  York  to  Nebra- 
ska, the  tendency  in  reality  is  to  pass  from  a  farm  with  two  pairs  of  horses 
i.  c.  from  So  to  loo  acres  to  one  with  three  pairs,  i.  e.  from  120  to  150  acres, 
owing  to  the  fact  that  by  working  smaller  areas  the  horses  which  are  indis- 
pensable to  haul  modern  labour-saving  machiner\-  are  not  completely  uti- 
lised, and  consume  an  excessive  proportion  of  the  gross  product. 

Farms  specialising  in  market-gardening  and  fruit  production  may  be 
smaller,  but  to  meet  the  demand  for  these  products  a  very  small  number  of 
farms  is  required  as  compared  with  those  needed  to  meet  the  demand  for 
cereals,  forage,  potatoes,  livestock  and  derived  products  ;  for  this  class  of  pro- 
duction the  medium  sized  farm,  as  will  be  seen,  .supplies  the  consumer  with 
a  quantity  of  products  per  unit  of  surface  greater  than  that  furnished  by 
the  farm  of  smaller  area.  China,  the  classical  country  of  the  very  small 
farmer,  realh'  exhibits  a  picture  of  an  agricultural  population  which,  in 
spite  of  the  assiduous  labour  of  men,  women  and  children,  scarcely  succeeds 
in  producing  a  little  more  than  what  it  consumes  to  live,  and  which  is  only 
able  to  maintain  a  small  percentage  of  consumers  in  towns.  The  low  price 
of  labour  is  the  index  to  the  poverty  of  this  population.  As  long  as  the  high 
price  of  labour  continues  in  the  United  States,  so  long  will  the  use  of  ma- 
chinery and  farm  horses  be  required  for  growing  the  principal  agricultural 
products,  and  this  will  entail  such  size  of  farm  as  may  be  adapted  to  the 
best  utilisation  of  such  machines  and  horses. 

The  Author  strongly  recommends  the  restriction  of  immigration  by 
increased  severity  in  the  regulations  for  the  admission  of  emigrants,  as 
forming  one  of  the  best  means  to  prevent  the  cost  of  living  continuing  to 
rise  more  and  more,  and  putting  a  stop  to  the  present  tendency  to  lower 
the   standard   of   living   now   obtaining. 
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Furthermore,  considering  the  extraordinary  needs  for  phosphorus  for 
vast  tracts  of  land  in  the  United  States,  the  writer  thinks  that  the  time  has 
arrived  to  make  a  careful  estimate  of  the  stores  of  phosphates  in  the  United 
States,  and  if  need  be,  to  restrict  their  export. 

IOI2  -  Time  and  Method  of  Tillage  on  the  Yield  and  Comparative  Cost  of  Production 
of  Wheat  in  the  Pelouse  Region  of  Eastern  Washington.  —  thorn  c.  c.  and  iioltzh. 

F.,  in  State  College  oi  Washin'^ton  As,ricultmal  Experiment  Station,  Bulletin  No.  123,  Pull- 
man, Wash.,  Jiily  1915- 
The  data  summed  up  in  the  appended  Table  result  from  a  series  of 
comparative  tests  of  cultural  systems  with  biennial  rotation  and  sj'stems  of 
tillage  of  the  soil,  for  wheat  growing  in  the  region  of  Pelouse,  in  the  east  of 
the  State  of  Washington,  U.  S.  A.  These  trials  were  carried  out  in  such  a 
wav  as  to  eliminate  as  far  as  possible  the  influence  of  factors  other  than 
those  inherent  in  the  dii^erent  methods  of  soil  tillage,  both  as  regards  the 
time  and  mode  of  carrying  them  out. 


System  of  cultivation 


Yield  in  bushels 
per  acre 


Gross 
returns 
per  acre 


Cost 
per  acre 


Net 

returns 
per  acre 


I  I 

I.  Maize  and  wheat  alternating,  with  an- ^   maize     30.0    ^   ©    ,5  24 
nual  autumn  ploughing. \   wheat     37-8   C 


II.  Alternate  peas  and  wheat,  with  an-  /  peas  32.0  / 
nual  autumn  ploughing (  wheat     33.7   \ 

III.  Wheat    and    summer  fallow,    with 

auttmm  ploughing  after  wheat   ...      wheat     49.4 

IV.  Wheat  and  smnmer  fallow,  early  ' 
spring  ploughing  (April  3)  and  rolling      wheat     49.0 

v.  Summer  wheat  and  fallow;  early  spring 

ploughing  (April  3)  without  rolling     .       wheat    5 1. 7 

VI.  Summer  wheat  and  pasturage,  with 

autumn  ploughing  after  pasturage.    .      wheat     20.2 

VII.  Summer   wheat    and    fallow,    with 
late   spring  ploughing    (June  10)   and  j 

rolling ,    wheat     38.5    1 

VIII.  Summer  wheat  and  fallow ;  late  | 
spring   ploughing  (June    10)   without  ' 

rolling wheat     36.6 

IX.  Summer  wheat    and  fallow;    early 
spring    disking  (April    3),   late   spring 

ploughing  (Jun^  10),  rolling wheat     42.4   ', 

X.  Summer  wheat  and  fallow;  autumn  ■ 
harrowing,  late  spring  ploughing  (June  | 
10),  rolling wheat     37.3    | 

XI.  Svunmer  wheat  and  fallow;  autumn 
ploughing,  late  spring  harrowing  (June 

10) wheat     49.7 


52.56 

39-50 
39.20 
4136 
17.16 

31.00 

29.28 
3392 
29.84 
39.7^ 


S  13-65 


17-35 


10.55 


10.35 


6.15 


8.80 


8,05 


9.70 


9.20 


9-45 


S  42-59 
35-21 

29-!  5 
28.65 
31,01 
1 1. 01 


21.23 


24.22 


20.64 


30.31 
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The  anahi:ic  calculation  of  the  expenses  was  made  according  to  the  fol- 
lowing actual  unit  costs  (per  acre) : 

Ploughing S  1.50  Binding  and  shocking  wheat  S  1.35 

Disking 0.50  Cultivating  maize     ....          0.50 

Harrowing 0.20  Maize  harvesting      ....          2.00 

Rolling  0.50  Pea  harvesting 2.00 

Sowing 0.40  Threshing       o.io  per  bushel 

The  cost  of  cultivation  calculated  in  this  wa^'  is  only  aimed  at  bringing 
out  clearly  the  relative  value  of  the  different  systems  in  reference  to  the 
biennial  rotation  used,  and  making  a  fresh  contribution  to  working  econo- 
mics as  regards  the  wheat  growing  in  the  region  where  the  comparative 
trials  were  conducted. 

1013 -Enquiry  into  the  most  usual  Depreciation  Rates  for  Agricultural  Machinery  in 

Minnesota,  United  States.—   Farm  implement  News,  Vol.  XXX VII,  No.  22,  p.   18. 
Chicago,  June  i,   1916. 

The  Farm  P^conomics  Bureau  of  the  Minnesota  College  of  Agriculture 
has  published  the  results  of  the  enquiries  carried  out  on  24  farms  in  the  State 
of  Minnesota,  for  determination  of  the  rate  of  depreciation  of  the  principal 
agricultural  machines. 

The  figures  of  Table  I  represent  the  average  for  the  24  farms  studied, 
and  the  observations  are  based  on  the  use  of  the  machines  in  question  dur- 
ing 10  years. 

Tabi,e  I. 

Annual  rate 
Name  of   Machines  of   depreciation 

Grain  binders 6.54  % 

Grain  drills  and  seeders 5.06 

Maize  binders 7.97 

Maize  planters 6.41 

Maize  cultivators 6.23 

Mowers 6.80 

Hay  tedders 4.21 

Hay  loaders 7.37 

Rakes 6.30 

Gang  ploughs 6.41 

Sulky  ploughs 8.34 

Walking  ploughs 5.83 

Waggons 3.89 

Harrows 5.88 

Discs 5.29 

Manure  spreaders 10.37 

Hiiy  elevators 8.54 

Reapers 9.27 

Silage  cutters 7.43 

Cream  separators 7.93 

Fanning  mills 3.74 
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These  rates  of  depreciation  are  based  on  an  extensive  use  of  the  mach- 
ines, as  is  apparent  from  the  low  unit  rate  per  acre  obtained  on  taking  into 
account  the  area  annually  tilled  (see  Table  II). 

Table  II. 

Average  value 
consumed  annually 
Machinery  per  acre 

For  cereals  : 

Binders $0,168 

DriUs .072 

Fanning  mills .014 

Waggons,  sleds  and  racks .077 

For  maize : 

Reapers  and  binders .604 

Cultivators .223 

Planters .083 

Silage  cutters 1.21(1 

Waggons,   etc .105      ^ 

For  hay  : 

Movpers .167 

Rakes .079 

Forks,  slings  etc .046 

Loaders .095 

Tedders .062 

Waggons,  etc .155 

For  cultivation  generally  : 

Ploughs .095 

Harrows .019 

Disc  pulverisers .037 

Manure  spreaders .337 

1014  -  Profit  ensured   in  Southern  Rhodesia  by  Treating  Potatoes  with  Bordeaux 

Mixture.  —  jack  Rupert  W.,  in  The  Rhodesia  A-ricultitral  JohdmI,   Vol.  XIII,    Xo.  3 
pp.  354-360,  PI.  I-II.  .Salisbury,  Rhodesia,  June  1916. 

The  writer  proposed  to  ascertain  whether,  from  the  financial  point 
of  view,  there  was  any  advantage  in  treating  potatoes  with  Bordeaux  mix- 
ture for  control  of  the  disease  known  as  "  early  blight  "  caused  b}*  Alter- 
naria  Solani. 

The  experiments,  which  were  continued  for  three  years,  dealt  with  the 
"  Up-to-date  "  variety,  the  chief  one  grown  in  the  region  under  examina- 
tion, and  also  one  of  the  most  resistant  to  the  disease.  In  the  experiments, 
every  second  row  of  potatoes  was  treated  and  the  intermediate  row  left 
for  control  of  the  results.  In  this  way,  the  errors  due  to  the  differences  of 
fertility  in  the  other  plots  and  those  produced  by  irregularity  in  the  spread 
of  the  disease  were  avoided.  Furthermore,  the  rows  treated  were  never- 
theless exposed  to  infection  from  the  untreated  neighbouring  rows,  while 
in  the  latter,  the  risks  of  infection  by  the  passage  of  spores  from  one  plant 
to  another  were  reduced  by  the  presence  of  treated  rows. 
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In  short,  the  conditions  were  such  that  they  tended  to  reduce  the  differ- 
ences of  3ield  due  to  the  treatment  between  the  treated  and  the  untreated 
lines 

Table  I.  —  Increase  of  yield  due  to  spraying. 


Total  yield 

Table  potat 

oes 

Seed  potatoes 

potatoes 

Number 

of  days 

0 

between 

of 

J  successive 

% 

.'S 

SfS 

^ 

•a 

be  Vi 

C8   S 

•:3 

•0 

n 

percentage  of 

sprayings 

sprayings 

g 

5? 

ca      1 
5      ' 

—    01 

5  <u 

increase 

lbs. 

lbs. 

fM 

lbs. 

lbs.    1 

a, 

lbs. 

lbs. 

&H 

7 

7 

104 

77 

53 

38 

16 

137 

41 

26 

57 

88* 

14 

4 

87 

59 

30 

15 

10 

50 

41 

28 

46 

47 

21 

3 

87 

77 

16 

19 

^5 

26 

48 

42 

14 

17 

Table  II.  —  Estimate  of  -profit  due  to  spraying. 


Number 
daj-s  between 

I  sprayings 

1 
1 

Number 

of 
sprayings 

Marketable 

tubers 

increase  per  acre 

lbs. 

i 

Value,  at  '/ 
per  lb. 

.  d. 

iCost  of  spraying 
at  10/ — 
per  acre 

1                                 1 

Net  profit 

per  acre 

from  spraying 

£   s.   d. 

£  s.  d. 

£   s.    d. 

7 

7 

3  772 

II. 15.0 

3.10.0 

8.   5.0 

M 

4 

1836 

5150 

2.  0.0 

3-I50 

21 

3 

I  020 

5-  4-0 

I.IO.O 

1. 14.0 

In  spite  of  this  the  differences  were  considerable,  as  will  be  seen  from 
the  appended  tables,  the  first  of  which  gives  the  increase  of  yield  due  to  the 
treatment,  and  the  second  the  profit  secured  b}^  the  operation.  The  treat- 
ment was  carried  out  with  a  Bordeaux  mixture  consisting  of  4  lbs  of  copper 
sulphate  and  4  lbs  of  fresh  lime  per  40  gallons  of  water.  The  rows  were  2 
feet  6  inches  apart,  and  the  plants  15  inches  apart  in  the  rows. 
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K115  -  Conditions  under  which  the  Cold  Storage  Industry  will  Render  the  greatest 
Services  to  the  Vine-Growing  Industry  in  Tunisia.  —  R.av  Georges,  lu  u  I'roid, 
(th  Year,  Vol.  IV,  No.  i,  pp.  19-34,  diagrams  5.  Paris,  January- June  ic)i6. 
The  writer  points  to  the  special  interest  presented  by  the  application 

of  cooling  methods  in  wine  growing  in  Tunis,  where,  owing  to  very  high 
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temperatures,  the  alcoholic  fermentation  of  the  musts  may  be  either  dis- 
astrously shortened  or  dangerously  prolonged  as  the  case  may  be. 

The  Question  of  Musts.  —  In  normal  years,  the  methods  of  control 
usually  employed  in  Tunisian  wine  cellars  to  obviate  an  excessive  rise  of 
temperature  in  the  vats  give  satisfactory  results,  if  care  is  taken  to  work  on 
normal  musts  properly  corrected  with  regard  to  the  due  proportions  of 
their  elements,  especially  in  respect  to  acidity  and  saccharine  content.  The 
usual  means  of  prevention  consist  in  : 

i)  Cooling  the  grapes  as  a  prior  precaution  during  the  night,  leav- 
ing them  outside  in  pans  or  boxes,  after  sometimes  sprinkling  them  with 
water  ;  2)  using  small  vats,  in  which  the  losses  of  heat  by  radiation  are  pro- 
portionall}^  larger  than  in  the  large  ones  ;  3)  raising  of  the  must,  with  or 
without  aeration  ;  4)  drawing  off  must,  that  is  to  say  racking,  as  soon  as 
the  temperature  in  the  vats  reaches  the  dangerous  point  (35-370C) ;  5)  using 
nietallic  vats  in  order  to  increase  the  loss  of  heat  by  radiation  ;  6)  using 
cooling  agents  ;  unfortunately  the  water  for  feeding  these  cooling  agents  is 
insufficient  and  lukewarm  ;  7)  using  antiseptics,  the  mutage  being  effected 
with  sulphyrous  anhydride,  on  condition  that  not  more  than  450  mmg.  of 
sulphurous  acid  per  litre  (of  which  100  mmg.  in  the  free  state)  remains  in 
the  wine  ;  8)  using  local  yeasts  acclimatised  to  sulphurous  anh3^dride  ; 
9)  utilising  several  of  the  above  mentioned  methods  of  prevention  together. 

In  hot  years,  as  for  instance  1913,  these  methods  are  often  impotent  to 
moderate  the  irregular  course  of  fermentation.  The  following  two  examples 
are  given  :  i)  the  first  relates  to  a  highly  concentrated  must,  as  it  shows 
an  initial  densit3^of  1093  (or  218  grms.  of  sugar  per  litre).  The  first  slight  sul- 
phuring is  carried  out  (7.5  grms.  of  sulphurous  acid  per  hectolitre)  and  fer- 
mentation starts  pretty  rapidly,  being  activated  by  the  raising  of  the  must 
("remontage").  As  early  as  the  third  day,  dangerous  temperatures  are  reach- 
ed, and  on  the  fourth  the  temperature  is  37°  C.  The  cooling  is  then  done  by 
a  refrigerator,  which  brings  it  down  to  34*^  C.  and  then,  after  another  rise,  the 
must  is  racked  off  at  33.5°  C.  7  days  were  required  to  effect  attenuation 
which  was  quite  inadequate  because  racking  is  effected  at  1013  (instead  of 
0.995-0. Q97  which  a  normal  fermentation  of  4  days  should  produce)  2)  The 
second  example,  on  the  contrary,  presents  the  case  of  a  highly  accelerated  fer- 
mentation. After  sulphuring  with  15  grms.  of  sulphurous  acid  per  hecto- 
litre, the  temperature  reaches  35°  C.  in  12  hours.  The  first  refrigeration  en- 
tails a  gain  of  two  degrees  only,  then  the  temperature  goes  up  again  to  35°  C. 
and  a  second  refrigeration  is  effected.  Racking  is  carried  out  after  barely 
4  days  of  fermentation,  with  an  almost  normal  reduction. 

Possible  Solutions.  —  It  results  from  these  facts  that  the  means  custom- 
arily used  to  prevent  abnormal  rises  of  temperature  in  the  fermenting  vats 
are  powerless  in  hot  years  to  ensure  satisfactory  cooling.  Consequently  the 
possible  solutions  are  considered,  and  are  brought  under  two  general  me- 
thods :  .4)  wine  making  is  conducted  during  the  hot  season,  the  effect  of 
cooling  being  increased  by  resort  to  artificial  cold;  7?)  or  the  principal  fer- 
mentation should  be  left  over  for  a  temperate   period    (autumn  or  winter). 
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muting  the  must  by  a  suitable  process,  which  forms  the  very  essence  of 
wine  m^aking. 

^.  —  In  order  to  increase  the  effect  of  ^refrigeration,  ^eitherjce  must 
be  used  for  storing  cold,  or  the  necessary  cold  nuist  be  produced  on  the  spot 
by  means  of  a  freezing  machine.  In  either  case,  refrigeration  may  be  effect- 
ed in  the  vats  direct,  or  outside,  the  usual  refrigerating  agents  being  retained. 
(a)  For  refrigeration  in  the  vats,  the  addition  of  ice  to  the  must,  which  is 
a  watering  prohibited  by  law,  is  not  to  be  thought  of.  On  the  other  hand  ice 
floats  might  be  employed,  as  in  breweries.  The  cooling  effect,  however,  is 
rather  limited  owing  to  the  small  bulk  of  the  floats,  and  it  is  fairly  dilhcult 
to  put  the  latter  in  owing  to  the  cap  formed  b)'  the  grape  skins.  To  over- 
come this  difficulty  the  method  proposed  by  commandant  Sigaut  is  sug- 
gested, which  consists  in  adding  to  the  must  to  be  cooled  blocks  of  must 
frozen  in  ice-making  machines.  There  remain  the  stationary  or  detachable 
devices  for  control  of  temperature.  The  fixed  ones,  which  form  an  expensive 
and  troublesome  method  cannot  be  recommended  ;  the  detachable 
ones,  similar  to  the  "  flags  "  utilised  in  breweries,  might  render  very  great 
service  on  condition  that  the}'  are  designed  in  such  a  way  that  they  can  be 
easily  immersed  in  the  small  depth  of  liquid  hdng  above  the  crust. 

(b)  The  system  of  cooling  outside  the  vats  presents  the  advantage 
that  the  already  existing  refrigerators  can  be  used,  it  being  sufficient  to 
increase  their  effect  by  feeding  them  with  frozen  water  or  even  with 
non-freezing  brine.  The  carriage  of  the  ice  however  in  Tunis  presents 
some  difficulty,  so  that  it  seems  desirable  to  resort  to  the  installation  of 
a  small  freezing  machine  in  each  cellar. 

(c)  There  remains  the  idea,  again  modelled  on  breweries,  of  cooling 
the  whole  room  in  which  fermentation  takes  place,  in  the  hope  of  securing, 
by  low  fermentation,  an  apparently  more  rational  utilisation  of  the  yeast 
and  smaller  losses  by  evaporation  (alcohol  and  bouquet).  The  writer, 
after  recording  the  failure  of  the  attempts  made  in  this  direction,  considers 
this  process  as  unrealisable  both  from  the  practical  and  economical  point 
of  view. 

B.  —  Finally  the  industrialisation  of  the  wine  industr}',  to  be  carried 
on  in  big  factories  working  throughout  the  year,  appears  to  be  the  most 
satisfactory  solution  as  regards  the  future  of  the  problem  of  the  wine  manu- 
facture in  hot  countries.  It  is  suggested  that  the  preservation  of  the  must 
without  antiseptics  (or  after  slight  sulphuring)  might  be  ensured  by  keeping 
in  cold  storage  depots  where  it  would  wait  for  the  favourable  period  for  fer- 
mentation, after  which  it  would  be  brought  back  to  the  cellar. 

Immediate  Solutions.  —  Until  such  time  as  the  industrial  methods  of 
breweries  are  adopted  (the  really  rational  solution  of  the  problem),  the  Au- 
thor suggests  immediate  solutions  of  the  problem  bv  which,  without  heavy 
cost,  the  recurrence  of  difficult  seasons  such  as  that  of  1913  might  be  avoided. 

The  idea  of  effecting  a  low  fermentation  in  wine  manufacture  nuist  be 
dismissed  completely.  North  African  yeasts  are  excellent  yeasts,  and  it 
is  not  expedient  to  make  them  work  at  temperatures  below  28-300C.  On 
the  other  hand,  an  increase  of  temperature  in  the  vats  must  be  prevented 
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in  order  not  to  exceed  the  fatal  figure  of  33°C,  which  maybe  done  by  the  use 
of  ice  or  by  instalHng  a  freezing  machine,  either  system  being  emplo^^ed 
for  suitabh'  coohng  the  water  circulation  intended  for  feeding  the  ordinary 
refrigerators.  The  expense  of  purchase  and  installation  of  a  small  cooling 
machine  is  relatively  small,  and  the  plant  might  be  iitilised  for  various  pur- 
poses, the  most  interesting  of  which  would  be  the  concentration  of  musts 
with  a  view  to  obtaining  "  mistelles  ".  The  clarification  of  young  wines 
b}^  cold,  and  that  of  liqueur  wines,  and  the  preservation  of  musts  in  order 
to  produce  "  non-alcoholic  wines  "  are  also  points  likely  to  attract  attention. 

1016  -  Methods  of  Detecting  the  Admixture  of  Cider  to  Wine.  —  delle  e.,  in  he  Moni- 

teut    Vinicole,  6ist  Year,  No.  28,  Paris,  July  11,  1916. 

A  fraud  is  perpetrated  whenever  a  mixture  of  wine  and  cider  is  sold 
under  the  name  of  wine,  and  it  is  essential,  when  the  case  arises,  to  detect 
this  fraud  by  carrying  out  the  analytic  and  organoleptic  investigations  by 
which  it  may  be  determined. 

According  to  the  writer,  one  of  the  safest  reactions  is  the  special  smell 
given  off  by  the  extract  when  calcined  to  ash  ;  it  is  easy  to  recognise  the 
odour  peculiar  to  cooked  apples  or  pears.  In  order,  however,  to  distinguish 
this  odour  quite  clearly,  the  liquid  must  be  gently  heated  over  a  burner  or 
a  spirit  lamp,  and  the  vessel  removed  from  time  to  time  from  the  source  of 
heat,  because  if  it  were  maintained  in  the  hot  part  of  the  flame  irritating 
smoke  would  be  produced ,  which  would  affect  the  sense  of  smell  and  disguise 
the  particular  odour  sought  for.  The  proportion  of  alcohol  in  the  extract 
and  the  percentage  of  malic  acid  should  be  used  to  confirm  the  impression 
gained  in  this  way. 

Furthermore,  when  cider  is  distilled,  the  alcohol  has  a  peculiar  smell, 
due  partly,  but  not  wholly,  to  the  acetic  ether.  Its  smell  is  easih^  detected, 
even  in  a  mixture,  by  the  practised  sense. 

In  conclusion  the  diiferent  chemical  methods  utilised  for  determining 
the  percentage  of  malic  acid  are  enumerated. 

1017  -  Preparation   of   Germ-free    Maize   Flour ;    Investigations   in    Hungary.   — 

Weiser  Etibnne,  in  Vegyeszeti  Lapok  (Journal  i)f  Chemistry),  Year  XI,  Xo.  11,  pp.  99-101). 
Budapest,  June  10,  1916. 

It  is  well  known  that  flour,  semolina  and  maize  bran  prepared  on  the 
method  of  grinding  generally  adopted  in  Hungary,  comparatively  soon 
deteriorate.  Their  deterioration,  which  is  indicated  by  a  more  or  less  rancid 
odour,  is  occasioned  by  the  decomposition  of  their  fatty  matter.  The  bulk 
of  the  latter  being  furnished  by  the  germs,  the  products  could  keep  for  a 
greater  length  of  time  if  the  germs  were  removed  at  the  time  of  their  pre- 
paration. 

Haberland  and  Leg  found  in  6  samples  of  maize,  from  10.62  to  12.23  % 
of  germs,  that  is  on  the  average  11.68  lbs  of  germs  per  100  lbs  of  maize. 
These  results  agree  with  the  figures  of  Baeland,  according  to  which 
100  lbs  of  maize  would  yield  12.4  lbs  of  offals,  74.1  lbs  of  floury  grain  and 
13.5  lbs  of  germs.  According  to  Baeeand,  the  chemical  composition  of 
these  3  components  is  as  shown  in  Table  I. 
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Tabee  I.  —  Chemical  Composition  of  the  3  components  oj  the  Maize  Grain. 


9.80  % 

12.10  % 

7.20  % 

7.40 

7.50 

14.22 

2.10 

0.95 

36.98 

10.15 

0.35 

1.85 

1.30 

0.60 

7.30 

69.25 

78-50 

3--45 

Water 

Crude  protein 

Crude  fat 

Crude  fibre     

Ash      

Nitrogen-free  extract  .     .    . 

According  to  these  figures,  the  maize  germ  contains  as  nmch  fat  as  the 
seeds  richest  in  fat  cultivated  in  Hungary. 

The  grinding  of  the  maize  grain  with  germs  removed  has  long  been 
practised  in  America,  and  also  in  Hungary,  where,  at  the  "  Htmgaria  "  mill 
(Budapest)  the  germ  separated  from  the  flour  and  the  semolina  is  added  to 
the  bran.  Thanks  to  this  process  the  flour  and  semolina  are  capable  of 
being  kept  for  a  long  time  ;  on  the  other  hand,  the  bran  mixed  in  this  wa^^ 
with  the  germ  keeps  for  a  very  short  time  only.  In  addition,  this  operation 
precludes  any  utilisation  of  the  oil  contained  in  the  germ. 

Mr.  Jean  MeeEGA,  a  miller  at  Oroshaza  (comitat  of  Bekes),  has  advised 
a  method  of  germ  removal  from  grain  and  extraction  of  the  oil  of  the  removed 
germs  which  has  attracted  the  attention  of  Hungarian  millers.  This  opera- 
tion being  very  simple,  each  mill  will  be  able  to  prepare  flour,  semolina 
and  bran  germ-freed,  and  to  produce  maize  oil.     The  method  is  as  follows  : 

The  maize  grains,  freed  beforehand  from  impurities,  are  several  times 
passed  through  a  number  of  fluted  rollers,  the  flutings  in  the  lower  ones  being 
closer  than  in  the  upper.  The  ground  grains  fall  on  a  bolting  machine,  which 
allows  the  flour  and  semolina  to  pass  through  bitt  retains  the  germ.  The 
germ  is  ground  and  then  bolted  ;  this  process  is  repeated  tmtil  the  bran  is 
entirely  removed  from  the  germ.  The  oil  is  then  expressed  from  the  lat- 
ter and  the  oil  cake  is  left  behind  as  a  food  for  livestock. 

The  writer  has  analysed  all  the  products  of  maize  grinding  taken  from 
the  mill  of  Oroshaza,  and  has  obtained  the  results  set  out  in  Tabic  II. 

Table  II.  —  Chemical  Composition  of  the  Products  of  Maize-grinding. 


Whole  grains 169% 


Flour  from  grain  with  their  germs 
Flour  from  grain  with  germs  removed 
Semolina  with  germs  removed  .  . 
Bran   with  germs  removed  .... 

Germ  cake  

Germ  before  oil  is  expressed .    .    . 


16.9 
18.2 
130 
12.6 
8.7 
16.2 


Crude   i    Pure 
protein    protein 


Crude       Crude 
fat       Cellulose 


9.0% 

8.8 

7.2 

9.0 

9.6 
16.8 
143 


8.7% 

8.6 

7.0 

8.1 

9.0 
15-2 
13.0 


4-o% 
3-9 
1.6 
1.4 

6.5 
10.6 
17.6 


1.7% 
1.2 
0.7 
i.o 
10.6 
4-7 
3.3 


N. 

free 

extract 


67.3% 

67.9 

71.7 

73-7 
58.6 

53-5 

43-7 


Ash 


1.1% 

1.3 

0.6 

1.0 

2.1 

5-7 
4-9 
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The  Melega  process  therefore  furnished  fairly  good  results  :  there  is  a 
substantial  difference  in  the  percentage  of  fat  between  the  flour  of  whole 
grains  and  that  of  grains  with  their  germs  removed,  which  would  seem  to 
show  that  the  latter  flour  can  be  kept  longer  than  that  of  maize  prepared 
on  the  method  generally  adopted  hitherto  in  Hungary.  The  percentage  of 
fat  in  the  bran  is  not  very  much  diminished  as  compared  with  the  corres- 
ponding percentage  in  the  bran  produced  on  the  old  method,  which  proves 
that  the  sample  examined  still  contained  a  fair  amount  of  germ.  According 
to  the  analysis  of  the  writer,  the  content  of  fat  in  several  other  samples  of 
maize  bran  fluctuated  between  7  and  14  %.  The  content  of  fat  in  the 
germ  cake  is  relatively  rather  high,  which  must  be  attributed  on  the  one 
hand  to  the  fact  that  the  sample  taken  had  not  been  sufficiently  pressed, 
and  on  the  other  that  it  still  contained  a  fair  amount  of  bran  (the  latter 
retaining  a  good  deal  of  oil).  Therefore  the  more  successfully  the  husk 
parts  are  removed  from  the  germs  the  more  oil  will  be.  extracted. 

The  writer  also  made  a  series  of  investigations  into  the  oil  yield,  and 
found  that  100  lbs  of  maize  contained  4  lbs  of  oil.  The  quantity  of  the  dif- 
ferent products  of  grinding  and  their  percentage  of  oil  was  as  shown  in 
Table  III. 

Table  III.  —  Oil  Yield  of  the  Maize  Grain  and  its  various  Grinding  Products. 

70  lbs  of  flour  and  semolina  with  1.6  %  of  oil  yielded  1.12  lbs  of  oil 

13  »       »  germ  flour  „  17.6  %         ,,         ,,  2.20     „         „ 

8  „       „  bran  „  6.5  %         ,,         „  0.52     „         „ 

5  „       „  flour  „  1.4  %         „         „  0.07     „         „ 

4  „       ,,  loss 

100  lbs  ol   maize  yielded 4.00  lbs  of  oil 

The  oil  expressed  from  the  germs  is  transparent  and  reddish-brown  in 
colour.  For  its  chemical  composition  the  writer  found  practicall}'  the  same 
figures  as  other  workers.  When  refined,  maize  oil  is  edible  ;  it  may  also  be 
used  for  manufacturing  margarine  and  similar  fats,  coloured  soaps,  etc. 

Several  enquiries  have  been  addressed  to  the  Hungarian  Station  of 
Biology  and  Animal  Feeding  in  Budapest  as  to  whether  the  extraction  of  the 
fat  from  the  maize  grains  will  not  unfavourably  affect  the  fattening  of  pigs. 
No  doubt  the  niitritive  value  of  maize  rich  in  fat  is  greater  than  that  of 
maize  poor  in  that  substance,  because  among  nutritive  substances  fat  con- 
tains the  highest  value  of  chemical  energy.  The  writer  ascertained  that 
the  extraction  of  the  fat  reduced  the  gross  value  of  the  chemical  energy  of 
maize  by  6.25  %.  On  the  other  hand,  as  compared  with  this  relatively 
small  loss,  the  extraction  of  the  fat  from  maize  entails  the  following  advant- 
ages : 

The  semolina  of  maize  poor  in  fat  keeps  better  than  that  from  which 
the  germs  have  not  been  removed. 

With  the  extraction  of  the  fat  there  is  a  slow  increase  in  the  quantity 
of  protein,  which  is  of  advantage  from  the  point  of  view  of  feeding  young 
pigs. 
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It  is  well  known  that  maize  oil  softens  the  fat  of  the  pig  and  thus  im- 
pairs its  quahty.  On  the  other  hand  the  fat  produced  by  feeding  with 
maize  poor  in  fatty  substance  is  firmer,  and  thus  possesses  more  value  than 
just  mentioned. 

1018  -  A  Cheap  Process  for  Extracting  the  Oil  from  Oil  fruits  and  Seeds  and  their 
Residues  (black  Olives  and  Oilcakes)  by  means  of  non-inflammable  Solvents.  — 

See  No.  1006  of  this  Bulletin. 

1019  -  The  Conversion  of  Fruits  and  Vegetables  into  Dried  Products :  Experiments  at 
the  Royal  School  of  Horticulture  and  Pomology  of  Florence,  Italy.  —  valvas- 

soRi  v.,  in  Atti  della  Rcale  Accademia  economico-agraria  del  Georgofili  di  Firenze 
5th  Series,  Vol.  XIII,  Part  2,  pp.  56-64,  i  fig.  Florence,  April  igi6. 
For  the  preparation  of  dried  pears  and  apples  the  best  results  have 
been  obtained  on  the  following  method.  The  fruits,  having  been  peeled 
and  cut  in  halves,  are  subjected  to  the  action  of  sulphurous  anhydride  in 
a  chest  fitted  with  gratings,  are  then  scalded  in  a  steam  stove  and  dried  in  a 
Ryder  drier  at  a  temperature  of  80°  to  900C.  The  length  of  time  found  best 
in  the  treatment  with  sulphurous  anhydride  and  with  steam,  and  in  drying, 
were  the  following  respectively  : 

Sulphurous 

anhydride  Steam  Drying 

For  the    "Coscia"  pear 15  minutes  10  minutes  8  hoiu-s 

"     "      "  Gentil  bianco" 10         "  5  "  8       " 

"     "      "William" 15         "  5  "  8       " 

The  "  Tondona  President  ",  a*non-clingstone  peach,  peeled,  cut  into 
halves,  with  its  stone  taken  out,  sulphured  for  15  minutes  and  kept  in  a 
drier  at  the  above  temperature  for  7  to  8  hours,  yielded  a  fine  product.  A 
.similar  method  was  adopted  with  apricots. 

In  the  experiments  made  with  plums,  the  varieties  "  Friulana  ", 
"  Claudia  mostruosa  "  and  "  Porcina  "  were  used.  The  first  appeared  very 
well  adapted  for  drying,  the  second  less  so,  and  the  last  not  at  all.  The 
"  Friulane  "  plums  were  subjected  partly  to  the  treatment  with  steam  for 
one  and  a  half  minutes,  partly  to  .scalding  in  a  boiling  solution  of  5  % 
strength  potassium  carbonate,  and  afterwards  plunged  into  running  water. 
Both  the  first  and  the  second  were  then  placed  in  the  drier  for  3  days,  at 
first  in  a  closed  drier  at  50*^0.,  and  then  at  60-700C.,  finally  in  an  open  drier 
at  80-900C.  Both  groups  came  out  successfully.  The  fruits  did  not  crack. 
Those  which  had  been  treated  with  steam  dried  more  quickly  than  the 
others. 

"  Turca  "  and  "  Pistoiese  "  cherries  treated  with  steam  for  5  minutes, 
then  kept  in  a  drier  at  80-850C,  dried  in  about  12  hours  and  yielded  a  fine 
product.  Those  which  had  not  been  treated  with  steam  afterwards  re- 
quired a  longer  time  for  drying. 

The  figs  of  the  "  Dottato  "  variety,  peeled  or  cut  open  in  halves,  or 
whole,  treated  with  sulphurous  anhydride  for  30  minutes  and  kept  in  a  drier 
at  40-500C.  for  2  or  3  days,  gave  a  good  result  in  all  cases. 
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In  the  appended  Table  there  are  summarised  the  experimental  results 
obtained  by  the  writer  in  connection  with  the  drying  of  mixed  vegetables 
to  form  a  "  Julienne  ".  A  mixture  in  the  following  proportions  is  advnsed, 
adopted  b}"  the  School  of  Pomology  of  Florence  (of  which  the  writer  is  the 
director)  and  a  big  factory  at  Gorizia :  Potatoes,  30  %  ;  carrots,  25  %  ;  kohl- 
rabi (roots),  3  %  ;  celery  (sticks),  4  %  ;  headed  cabbage,  6  %  ;  green  cabbage, 
10  %  ;  cauHtlower,  5  %  ;  spinach,  i  %  ;  celer}^  leaves,  i  %  ;  kohl-rabi 
leaves,  i  %  ;  parsley  leaves,  i  %  ;  turnip  leaves,  i  %  ;  French  beans,  5  %  ; 
onions,  2  %  ;  leeks,  2  %  ;  turnips  (roots),  3  %. 


1020  -  Utilisation  of  Cherry  By-products.  —  Rabak  Frank,  in  U.  S.  Department  0/  Agri- 
culture,  Bulletin  i^o.  35^1,  24  pp.  Washington,  D.  C.lVIarch  10,  1916. 

In  the  North  Atlantic,  Xorth  Central  and  Western  States  of  the  North 
American  Union,  the  cherry  preserving  industry  is  extensively  developed, 
and  enormous  quantities  of  unutilisable  fruit,  stones  and  juice  are  turned 
out,  which  are  at  present  wasted,  though  it  would  be  possible  to  convert 
them  into  products  of  great  commercial  value. 

According  to  the  13th  census  of  the  United  States,  in  1909,  the  produc- 
tion of  cherries  was  271  597  bushels  in  the  State  of  New  York,  338  945 
bushels  in  that  of  Michigan,  81  340  in  Wisconsin,  and  501  013  in  California. 
The  present  production  is  no  doubt  very  much  greater.  About  80  ^0  of 
the  crop  is  converted  into  preserves. 

Of  the  two  by-products,  stones  and  juice,  of  the  cherr}'  preserving  and 
jam  making  industry,  the  stones  have  the  greater  commercial  value  ;  thej- 
represent  about  15  %  by  weight  of  the  cherries.  The  writer  calculates 
that  in  1914,  i  400  tons  of  them  were  produced  in  the  Union.  The  juice 
which  comes  out  together  with  the  stones  when  the  latter  are  removed  is 
estimated  at  about  70  gallons  per  ton  of  cherries.  Consequently  the  quant- 
ity lost  is  approximately  112  000  gallons  per  year. 

As  is  e\'ident  from  the  experiments  made  by  the  writer,  it  is  possible 
b)'  means  of  solvents  to  extract  from  the  stones  of  crushed  cherries  8.3  %  of 
a  fatty  oil  (pit  oil)  ;  or  they  can  be  broken,  the  kernels  taken  out,  and  from 
the  latter  by  hydraulic  compression  about  30  %  of  fatty  oil  (kernel  oil) 
extracted.  The  resulting  oil  cake  steeped  in  water  and  afterwards  distilled 
in  a  current  of  steam,  furnishes  about  i  %  of  a  volatile  oil ;  the  residue  of 
this  distillation,  when  reduced  to  flour,  may  be  used  for  cattle  feeding. 

Of  the  two  above  mentioned  oils,  the  fatty  oil  is  light  golden  yellow  in 
colour  ;  it  has  a  bland  and  agreeable  odour,  and  a  fatty  taste  recalling  that 
of  the  nut.  It  does  not  differ  essentially  from  the  oils  of  sweet  almonds, 
peaches  or  apricots  ;  it  should  therefore  have  a  commercial  value  approach- 
ing theirs,  and  be  capable  of  the  same  uses,  nameh%  pharmaceutical,  food, 
soap  manufacture,  etc.  The  volatile  oil  is  for  all  practical  purposes  equal 
to  that  of  bitter  almonds,  and  may  be  put  to  the  same  uses  in  pharmacy, 
perfumery,  manufacture  of  sugar-almonds,  etc. 

Table  I  sets  out  the  physical  and  chemical  characters  of  the  fatty  pit 
oil  (extracted  with  ether)  and  kernel  oil  of  cherries ;  Table  II,  the  cliaracter- 
istics  of  the  \olatile  oil  ;  and  Table  III  the  composition  of  the  oil  cake. 
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Tabi,E  I.  —  Physical  and  chemical  characteristics  of  fixed  cherry  oil. 


stone  oil 
crude  refined 


Specific  gravity  at  25"C i     0.9019 

Index  of  refraction  at  25^  C 1-4635 

Freezing  point i    11°  to  12°  C 

Neutralisation  index 1 1924 

Iodine  index 99-9 

Reichert-Meissl  figure 6.32  % 

Soluble  acids  (reckoned  as  butjTric  acid) .    .    .        1.22  % 

Insoluble  acids 99        % 

Acetyl  value 20.3 

Non-saponifiable 1     2.45  % 


0.9137 
1.4641 
12"  to  120.5C 

1797 
93-7 

3665  % 

o-473% 
92.5      % 

3-45 

1.12      % 


0.9092 

1-4635 
i30toi3o.5C 
180.8 
92.8 

4-72    % 

0.469  % 
92.8  % 
12.67 

0.44    % 


Tabi^E  II.  —  Physical  and  chemical  characteristics  of  volatile  cherry  oil. 


Oil  extracted  from 
the  pit  oil  cake 


Colour 

Smell 

Taste 

Specific  gravity  at  40  C 
Hydrocyanic  acid  .  . 
Benzoic  acid    .... 


light  yellow 

pleasant,  strong,  bitter  almond 

.sweet,  very  tart 

1.050 

4.21   % 

81.53  % 


oil  extracted  from  kernel 
oil    cake 


golden  yellow 

pleasant,  characteristic 

sweet,  verjf  tart 

1.012 

7-94  % 

67.95   % 


Table  III.  —  Composition  of  cherry  kernel  cake  {after  extracting  the  fatty 
oil  and  the  volatile  oil,  and  dessiccation) . 

Moisture 1.06  % 

Ash      3.94 

Protein 30.87 

Nitrogenous  substances 42.13 

Cellulose S.qn 

Ethereal  extract 13.10 


The  writer  calculates  that  the  United  States  might  produce  each  year  : 
a)  268  000  lbs  of  fatty  cherry  oil,  of  a  value  approximate  to  that  of  peach 
oil,  which  has  ranged  from  22  cents  pei  lb  in  1913  to  45  cents  in  1915  ; 
h)  6  000  lbs  of  volatile  oil  of  a  value  close  to  that  of  the  oil  of  bitter  almonds, 
which  in  January  1916  was  quoted  at  9.25  to  ii  dollars  per  pound  ;  c)  about 
300  tons  of  distilled  oil  cake  flottr. 
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The  jiuce  obtained  on  extracting  the  stones  is  a  hght  red  liquid,  with  a 
taste  and  smell  characteristic  of  the  cherry,  i)  B3'  neutralising  the  acidity 
of  the  juice  with  milk  of  lime,  and  afterwards  filtering  and  evaporating,  a 
syrup  is  obtained  of  an  agreeable,  sweet,  slightly  tart  flavour.  The  3neld 
of  syrup  is  about  20  %  of  the  juice.  2)  By  fermenting  the  juice  and  after- 
wards distilling  it,  4.6  %  of  alcohol  of  95  %  strength  by  volume  is  obtained. 
3)  By  concentrating  the  juice  with  an  addition  of  pectine  or  other  gelatinous 
substances  and  sugar  (i  lb  of  sugar  per  i  200  cc.  of  juice),  an  excellent  jelly 
is  made. 

If  the  whole  of  the  juice  turned  out  annually  in  the  United  States  were 
converted  into  one  of  these  three  products,  there  would  be  5  000  gallons 
of  alcohol,  or  21  000  galls,  of  syrup,  or  85  680  galls,  of  jelly.  In  view  of 
the  large  demand  for  thv^se  last  twx)  products,  their  manufacture  would 
imdoubtedly  be  the  most  profitable. 

102 1  -The  Dairy  Industry  in  Argentina  and  Plans  for  its  Future  Development. —  ber- 

GES  Pedro,  in  Amdcs  de  la  Sociedad  Rural  Argentina,  Year  1,1,  Vol.  4, pp.  81-131,  21  fiag. 
Buenos  Aires,  March- April  191 6. 

This  work  received  a  prize  in  a  competition  for  an  essay  on  scientific 
agriculture,  livestock  and  agricultural  industries,  organised  by  the  "Socie- 
dad rural  argentina  "  in  connection  with  the  International  Exhibition  of 
Agriculture  in  1910.  It  deals  with  the  following  subjects  :  the  present  state 
of  the  dairv'  industr3^  sanitary  inspection;  control  of  the  quaHty  of  milk 
intended  for  human  consumption  and  for  butter  making  ;  economic  returns 
of  the  dairj^  industry,  comparison  of  the  conditions  of  this  industry  in  Ar- 
gentina with  its  conditions  in  those  countries  where  it  has  attained  its  great- 
est development ;  methods  to  be  adopted  in  order  to  effect  reliable  and  rapid 
progress. 

I.  —  Origin  and  present  condition  of  the  dairy  industry  in  Ar- 
gentina —  (a)  Production  and  consumption  of  milk  and  dairv  produce.  Until 
1894,  the  milk  products  were  so  limited  in  quantity  that  there  was  prac- 
tically no  necessity  to  export.  In  that  year  exportation  to  England  and 
France  began,  and  afterwards  to  Brazil,  Paraguay,  Uruguay,  Bolivia, 
Belgium  and  Italy.  From  1894  to  1899,  there  were  exported  in  all  3  044 
tons  of  butter.  The  figures  for  the  following  year  are  set  out  in  table  I .  This 
table  shows  that  during  the  five-year  period  1902-1906,  the  dairy  pro- 
ducts industry  in  Argentina  underwent  some  development,  which  was  fol- 
lowed by  a  retrogression  in  the  following  five  years,  although  the  countr}' 
possesses  15  million  cows,  of  which  little  more  than  2  million  were  class- 
ed as  dairy  cows  in  the  cattle  census  of  1908.  Thus,  from  1905  onwards, 
the  exportation  of  condensed,  sterilised  and  desiccated  milk  is  seen  to  disap- 
pear from  the  statistics. 

During  the  period  1903-1908,  the  consumption  of  butter  in  Argentina 
remained  .stationary  ;  that  of  cheese  increased  b}'  3  2000  000  kg.  though  the 
corresponding  increase  in  the  national  ])roduction  was  only  687  000  kg.  Dur- 
ing the  period  1903-1912,  the  consuni])tion  averaged  700 gr.  of  butter  and 
550  gr.  of  cheese  ])er  inhabitant  per  year.  Condensed  milk  and  malted 
milk    are    furnished    almost    exclusively  by  importation,    which  is    cou- 
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tinuously  growing.  Comsequently,  while  the  national  consumption  of 
milk  products  undergoes  continuous  increase,  the  manufacture  of  cheese 
and  condensed  milk  is  falling  off  and  becomes  more  and  more  incapable  of 
meeting  the  need. 

b)  Extension  of  the  industry  in  the  country.  —  1  )airies  are  concentrated 
in  the  environs  of  the  capital  of  the  Republic  and  in  the  provinces  of  Buenos 
Aires,  Entre  Rios,  Santa  Fe  and  Cordoba.  In  1907,  which  is  the  most  recent 
year  for  which  statistics  are  available,  there  were  in  Argentina  409  dairies, 
29  butter  factories,  85  cheese  factories  and  56  mixed  establishments,  of 
which  330,23,69  and  37  respectively  were  in  the  province  of  Buenos  Aires, 
including  the  capital.  The  total  quantity  of  milk  treated  in  these  establish- 
ments was  206  822  196  kg.  of  which  173  684  354  kg.  in  the  city  and  pro- 
vince of  Buenos  Aires.  The  number  of  estabUshments  nearly  doubled  from 
1903  to  1908.  It  is  on  the  increase  in  all  the  provinces,  particularly  those 
of  Buenos  Aires  and  Santa  Fe. 


Table  I. 


Export  and  import  of  d air v  products  in  Argentina 
during  the  period  1900-1915.     • 


Exports 

Imports 

Year 

Butter 

Cheese 

Casein 

Condensd 
sterilised, 

and 
powdered 
milk  \ 

Butter 

Cheese 

Condensed 
milk 

Malted 
milk 

kg. 

kg. 

kg. 

kg. 

kg. 

kg. 

kg. 

kg. 

1900 

I  056  000 

856 

— 

— 



I  373  882 



— 

1901 

I  05 1  000 

1349 

— 

— 

— 

I  411  222 

28  213 

— 

1902 

4  125  000 

6  520 

94074 

— 

120 

I  639  682 

27  312 

— 

1903 

5  330  000 

3869 

319  614 

— 



I  129  364 

31  555 

— 

1904 

5  294  000 

7  459 

I  694  883 

31530 

— 

I  845  769 

43894 

— 

1905 

5  393  000 

2452 

3  020  000 

8275 

180 

I  920  790 

58793 

— 

1906 

4  405  000 

285 

3  081  000 

— 

— 

3313343 

133  185 

92771 

1907 

3  035  000 

950 

2  035  000 

— 

514 

3  295  688 

175  228 

113  076 

1908 

3550000 

I  000 

2  058  000 



345 

3  667  612 

155  655 

135  331 

1909 

3  993  000 

0 

2  775  000 

— 

35050 

4030057 

268  359 

171  044 

igio 

2  876  000 

367 

2  973  000 

— 

— 

4325476 

278  368 

143  172 

1911 

I  396  000 

518 

2  169  000 

— 

— 

4919437 

344  605 

207  245 

1912 

1  3677000 

1942 

3  501 000 

— 

— 

5  374  584 

348  028 

224673 

1913 

3  784  000 

7342 

3  446  000 

— 

— 

5  045  040 

437  042 

177578 

1914 

3  482  000 

,   3727 

2  925  000 

— 

— 

3  834  367 

259  184 

138  964 

1915 

I  4  623  000 

6053 

2  608  000 

— 

— " 

3313959 

208  008 

90  144 

II.  —  Sanitary  insppxtion  of  Milk  Productiom  and  Butter  Mak- 
ing. —  The  sanitary  inspection  of  milk,  as'organised  in  the  great  dairy  in- 
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dustry  countries,  does  not  exist  in  Argentina.  Some  municipalities  alone, 
such  as  those  of  Buenos  Aires,  Rosario,  Mendoza  and  Cordoba,  have  intro- 
duced compulsory  tuberculin  inoculation  in  city  cow  sheds("  tambos  ")  ; 
but  as  only  the  municipality  of  Buenos  Aires  grants  an  indemnity  for  the 
animals  lost  through  this  practice,  this  inoculation  causes  great  injur\^  to 
cow  keepers.  The  latter  often  attribute  disease  to  the  inoculation,  and  op- 
pose the  use  of  this  preventive  treatment.  As  regards  rural  cow  sheds, 
tubercuhn  inoculation  was  imposed  by  the  order  of  the  i6th  December  i88g 
and  the  additional  decree  of  the  27th  Ma}'  1901.  These  enactments  were 
set  aside  by  the  General  Direction  of  Health  in  consequence  of  a  petition 
from  the  Argentine  rural  Societ3%  as  the  manner  in  which  they  were  applied 
was  not  in  keeping  with  the  precepts  of  hygiene.  The  general  sanitary  police 
regulations,  approved  by  decree  of  November  1906,  conferred  on  the  Uve- 
stock  division  of  the  Department  of  Agriculture  the  right  of  inspection  in 
all  that  related  to  this  branch  of  production.  Articles  41  and  42  provide 
that  all  cow  sheds  where  milk  is  produced  and  treated  ma}'  be  inspected 
b}'  the  above  Division,  for  the  purpose  of  sampling  milk  and  subjecting  it 
to  bacteriological  analysis.  All  the  establishments  in  whose  products  the 
bacillus  of  tuberculosis  has  been  found  are  compelled  to  pasteurise  the  milk 
sold  or  handled  by  them.  Nevertheless,  so  far,  this  enactment  has  not  been 
enforced. 

On  the  initiative  of  Dr.  Bai^dgmero  Sommer,  the  municipaht}'  of 
Buenos  Aires  in  February  1910  enforced  an  order  promulgated  on  the  13th 
December  1907,  declaring  "  hygienisation  "  of  milk  intended  for  consump- 
tion in  the  city  of  Buenos  Aires  to  be  compulsory.  The  order  gives  the 
widest  possible  sense  to  this  term  "  hygienisation  ".  It  was  cited  by  wa}'  of 
example  to  other  towns  at  the  international  Refrigeration  Congress  held  at 
Paris    in    1908. 

In  Buenos  Aires,  the  death  rate  for  children  below  one  year  was, in 
1889,  19.3  %  of  the  children  born  viable  ;  in  1909  it  had  fallen  to  9.9  %, 
which  diminution  the  writer  attributes  to  the  hygienic  control  of  infant 
food. 

An  order  of  the  Direction  of  Health  of  Da  Plata  inposes  very  strict  super- 
vision over  factories  of  dairy  products  employing  steam  plant. 

Cream  is  not  subjected  to  any  sanitary  measure. 

III.  —  Testing  the  Quatjty  of  Milk  and  Butter  Making.  —  An 
inspection  of  this  kind  is  only  adopted  by  the  municipalities  of  Buenos  Aires 
and  Rosario.  The  most  frequent  adulterations  are  watering  and  skimming. 
The  Author  mentions  a  curious  method  of  effecting  skimming  when  the 
milk  is  being  deUvered ;  the  milkman  places  a  skimmer  beneath  the  seat 
of  his  cart,  the  blades  being  driven  by  means  of  a  belt  which  takes  its 
movement  from  the  wheels. 

The  decree  of  the  4th  October  1904  provided  inspection  for  Initter  manu- 
facture and  the  "  Comision  nacional  de  Ivccheria  "  in  July  1905  submitted  a 
scheme  for  regulations  under  this  decree.  It  limits  insj^ection  to  the  factories 
of  butter  for  exportation;  the  decree  has  never  been  enforced. 

The  absence  of  supervision  of  the  quality  of  milk  and  of  butter  mak- 
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ing  in  Argentina  are  said  to  be  a  considerable  hindrance  to   the  progress 
of  this  industry. 

IV.  —  Economic  resui^ts  obtained  by  the  Dairy  industry  in  the 
Argentine  Republic.  —  According  to  official  data,  the  cream  and  cheese 
yield  of  milk  and  the  butter  yield  of  cream  are  as  follows,  being  the  aver- 
ages for  the  years  1903  and  1905-1907  : 

Cream  yield  of  milk 7.25  % 

Butter  yield  of  cream 51. 35   » 

Cheese  yield  of  milk 0        » 

The  quantity  of  milk  produced  per  cow  is  verj'  variable.  In  urban 
cow-sheds  it  is  2.64  galls,  per  day  or  even  more,  and  for  some  cows  goes 
up  to  4.4  galls.  In  rural  cow-sheds  it  averages  1.3  to  1.5  gallons,  but  here  too 
cows  are  found  jdelding  4.4  to  6.6  galls.  According  to  M.  IvAHItte  (1903) ,  the 
average  production  of  the  countrj^  is  0.77  galls,  per  dair}^  cow,  with  a  butter 
yield  of  3.5  %.  On  the  whole  the  butter  3deld  is  good,  but  the  milk  yield  is 
low.  This  disadvantage,  however,  is  partly  set  off  by  the  large  number  of 
cows  available  and  the  Uttle  attention  required  by  dairy  cows.  The  machines 
used  are  of  the  most  improved  types.  The  butter  ranks  fifth  on  the 
Ivondon  market,  after  Danish,  French,  New  Zealand  and  Dutch  products ; 
this  is  due  to  the  length  of  time  for  which  it  is  cold-stored  in  transit. 

No  form  of  co-operation  in  the  dairy  industry  exists.  The  writer  ad- 
vises the  installation  of  co-operative  dairies  in  the  distributive  centres  in 
order  to  reduce  the  costs  of  carriage  by  railway  and  taxes  on  dairies,  while 
at  the  same  time  ensuring  supervision  of  the  quality  of  the  products. 

V.  —  Considerations  on  the  Dairy  Industry  and  Dairy  Pro- 
ducts IN  CERTAIN  COUNTRIES.  —  The  writer  studied  this  industry  in 
Denmark,  Holland  and  Siberia,  and  he  arrives  at  the  result  that :  i)  these 
countries  owe  their  progress  to  co-operation,  and  Siberia  also  to  Govern- 
ment action,  which  has  enabled  that  country  to  gain  within  a  space  of 
ten  years  the  second  place  in  the  world's  output  of  butter;  2)  the  cattle 
stock  of  these  countries  is  inconsiderable  if  compared  with  that  of  Argen- 
tina, which  proves  that  it  is  not  necessary  to  have  a  large  number  of  cows 
in  order  to  produce  butter ;  3)  in  Siberia,  cows  are  badly  fed  and  neglected 
from  October  to  March,  and  drought  is  frequent.  The  writer  notes  this 
fact,  because  in  some  quarters  the  want  of  development  of  this  industry 
in  Argentina  is  attributed  to  insufficient  feeding  ;  4)  in  order  to  obtain  i  lb. 
of  butter,  there  is  required  in  Denmark  26.5  lb,  of  milk  ;  in  Holland,  30; 
in  Siberia  22  ;  in  Argentina  28. 

VI.  —  Industrial  Capacity  of  PRO\aNCES  and  Territories  in  Ar- 
gentina IN  REFERENCE  TO  OuTPUT  OF  MiLK  AMD  MiLK  PRODUCTS.  — 
Quantity  0/  Livestock  and  Conditions  of  Environmment.  —  In  Table  II  par- 
ticulars are  given  as  to  the  number  of  farm  properties  with  an  area  of  more 
than  24  acres  and  the  number  of  dairy  cows  "  vacasdecria  "  (breeding  cows) 
and  other  milk  yielding  animals  (ewes,  goats  and  camels)  in  the  provinces  and 
territories  of  the  Republic. 
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Cheese-making  finds  favourable  conditions  in  the  region  of  the  Andes 
and  the  territories  of  Panipa,  Nenquen,  Chubnt,  Rio  Negro,  Santa  Cruz 
and  Tierra  del  Fuego,  because  cool  animal  housing  quarters  are  available 
during  the  greater  part  of  the  year. 


Table  II.  —  Distribution  of  Milk-yielding  Animals  in  Argentina 
[Livestock  Census  of  1908). 


Pmvincts 
Bueni.s  Aires   .    .    . 

Santa  Fe 

Enlre  Rios  .... 

Corrientes 

Santiag(j  del  Estero 

Cordoba    

Tucuman 

Salta 

Jujuy 

Cataniarca    .... 

Rioja 

San  Juan 

San  LfUis 

Mendoza 


Territories 

Chubut 

Neuquen   .... 

Pampa 

Rio  Negro   .    .    . 
Santa  Cruz  .   .    . 


Farm 
properties 

over 
24  acres 


Dairy 
cows 


45023 
27  104 

13  893 
10394 

4  359 
25  896 
6443 
3  453 
4472 
4633 
3  146 
1658 

5485 
2325 


656  640 
186  510 
203  800 
206  165 

88  107 
217  233 

55  098 

71  019! 
8152I 

26  5061 

59873! 

3  156I 

59876 

22  968 

27846 
26  195 

24465 

25025 

I  639 


Breedinq: 
cows 


4491  588 
I  446  657 

1  533  524 

2  388  052 
222  566 
898  164 
114  107 
209  813 

46456 
loi  403 
163  140 

31975 
224399 
142774 


Sheep 


21   109  609 
596  411 

3  936  902 
I  805  745 

435  839 

I  245  764 

82  720 

194  590 

535  447 

97524 

77  2811 

61  800 

535  447! 
187526 


157305;  I  212  501 

82225  503221 

205057  3065807 

128  420  3  140  466 

10075  I  371  324 


11335;  — 

35  596   — 

31748;  — 

29  978   — 

705  127   — 

810  831   — 

loi  394!  — 

217  054  29  700 

133656  42  516 


311 548 
359  811 
90  796 
468216 
205  427 


170  919 

113  i6i 

76698 

582  964 


828 


Feeding  0/  Dairy  Animals.  —  In  1908  Argentina  possessed  6  728  876 
hectares  of  artificial  grasslands,  of  which  4  656  707  ha.  were  ilnder^ lucerne 
(an  area  exceeding  that  of  Denmark,)  and  in  addition  the  immense  rich  na- 
tural pasturages.  It  also  exports  man}^  concentrates  (bran,  oil  cakes,  etc.). 
Consequently  the  production  of  cheese  exeeds  the  quantity-  required  for  the 
coimtry. 

Measures  calcui.ated  to  promote  the  Progress  of  the  Dairy  In- 
dustry. —  The  Author  in  this  connection,  re]:)roduces  the  opinions  of  Messrs. 
Gibson,  Lahitte,  BergivS,  Fynn  and  Perez.  Thcv  are  unanimous  in  think- 


T3^^2  INDUSTRIKS   DICPICNDING   ON    ANIMAL    I'RODTTCTS 


ing  that  co-operation  must  be  develdped  and  an  immediate  demand  made 
for:  i)  the  reduction  of  the  carriage  rates  and  the  provision  of  cold  storage 
wagons  in  sufficient  quantity  (Lahitte,  Berg^s  and  Fynn)  ;  2)  the  aboli- 
tion or  reduction  of  taxes  (lyAHiTTE,  Berge;s,  Fynn  and  Perez)  ;  3)  the  in- 
spection of  milk  intended  for  consumption  (Berg^s)  and  butter  (Lahitte, 
Berges  and  Perez)  ;  4)  the  sanitary  inspection  of  cow-sheds  (Berge;s)  ; 
5)  the  foundation  of  practical  schools  for  the  dairy  industry  (I^ahitte  and 
Berge;s)  ;  6)  shows  of  animals  and  products  (Berg:6s,  Fynn,  and  Perez). 

The  writer  is  in  favour  of  cooperation  and  even  of  compulsory  co-opera- 
tion, as  likewise  of  the  estabUshment  of  mixed  co-operative  societies  of  pro- 
ducers and  farmers.  He  studies  in  detail  the  question  of  the  establishment 
of  co-operative  societies  in  each  of  the  milk-producing  provinces,  with  geo- 
graphical maps  of  the  latter  ;  he  also  treats  of  the  scientific,  economic  and 
legal  bases  for  the  "  h^-gienisation  "  of  milk,  and  concludes  by  setting  out 
a  draft  law  which  embraces  all  his  desiderata. 

Practical  Results.  —  The  writer  presented  his  essaj^  in  1910  and  from 
that  date  to  1916  he  has  secured  :  i)  the  establishment  in  Januarj-  1911 
of  a  dairj'  industry  bureau  in  the  General  livestock  Direction  ;  2)  the  pro- 
mulgation on  the  20th  August  1915,  of  a  law  declaring  the  "  hygienisation  " 
of  milk  compulsory"  in  every  town  with  more  than  10  000  inhabitants,  and 
proposing  the  establishment  of  mixed  co-operative  societies  :  3)  the  holding 
of  a  series  of  lectures  the  result  of  which  was  the  creation  of  5  supervising 
and  inspecting  societies,  2  of  which  in  particular  are  in  operation  ;  4)  the 
promulgation  of  a  decree  under  date  of  the  17th  December  191 5,  which 
estabhshes  national  inspection  of  dair^'  products ;  5)  the  publication  by  the 
Dair3"  Industry  and  Refrigeration  Bureau  of  an  edition  of  20,000  copies  of 
a  booklet  in  which  the  dairy  qualities  of  cattle  are  discussed  ;  6)  the  creation 
of  educational  provisions  for  the  improvement  of  the  dair}'  industry,  in 
the  f  acult)'  of  medicine  and  veterinary  science  of  Buenos  Aires,  and  in  a  large 
number  of  schools  of  agriculture. 

1022  -  Influence  of  Mechanical  Milking  with  the  "  Omega"  Milker  on  the  Bacterio- 
logical Composition  of  Milk.  —  Burri  R.  und  IIohl  Joh.,  iu  Lundwirtscha/tHchcs  J uhr- 
buck  der  Schweiz,  XXXth  J'ear,  Part  2,  pp.  241-255.  Berne,  1916. 

The  experimental  Station  of  Berne-Liebefeld  has  carried  out  a  series 
of  experiments  in  mechanical  milking  with  the  "  Omega  "  milker,  with  a 
view  to  determining  not  only  the  economic  desirability  of  mechanical  milk- 
ing under  the  conditions  peculiar  to  Switzerland,  but  also  its  influence  on 
the  milk  production  of  cows  (i)  and  that  exerted  on  the  bacteriological  com- 
position of  the  milk,  as  compared  with  hand  milking. 

The  report  subimitted  b}'  the  writers  is  preceded  by  a  short  biblio- 
graphical statement  on  the  question,  and  gives  in  detail  the  results  of  the 
bacteriological  anah^sis  of  samples  of  milk  obtained  imder  the  following 
conditions  : 

i)  Mechanical  milking  on  the  methods   usually   employed  for  clean- 
ing the  milking  appliances ; 

(1)  Sec  li.  1913,  N°  1073.  (7?^;.) 
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2)  Hand  milking  on  the  methods  generally  practised  ; 

3)  Mechanical  milking,  steam  being  used  for^cleaning^the  appliances 
under  special  laboratory  conditions. 

4)  Mechanical  milking,  using  hot  solutions  of  caustic  soda  for  clean- 
ing the  appliances  under  normal  conditions  in  the  cow-shed  and  without  the 
use  of  steam  ; 

5)  Hand  milking  with  special  methods  of  cleaning. 

The  results  of  the  bacteriological  analysis  comprising  the  determina- 
tion of  the  number  of  bacteria  per  cc. ,  the  presence  of  gas-producing  bacte- 
ria of  the  group  of  Bacterium  coli,  and  their  behaviour  under  the  fermenta- 
tion test,  led  the  writers  to  the  following  observations  : 

i)  The  quality  of  the  milk  as  regard  the  species  and  number  of  the 
bacteria  it  contains,  varies  within  much  wider  limits  in  mechanically  milked 
'  than  in  the  hand  milked  article,  as  an  incomplete  cleaning  of  the  apparatus 
facilitates  the  accumulation  of  a  large  number  of  bacteria  which,  at  the 
following  milking,  easily  get  into  contact  with  the  milk  which  is  almost  free 
from  germs  on  leaving  the  teat.  This  deteriorates  the  keeping  properties  of 
the  milk,  and  the  latter  must  be  regarded  as  of  inferior  quality  both  from  the 
point  of  view  of  health  and  that  of  the  dairy  industry. 

2)  On  the  other  hand,  by  using  special  methods  to  ensure  the  utmost 
cleanliness  of  mechanical  milking  appliances,  there  is  obtained  on  this  me- 
thod a  quahty  of  milk  which,  with  respect  to  purity  and  keeping  properties 
and  the  number  of  bacteria  it  contains,  answers  all  requirements  ;  it  is 
superior  to  any  hand  milked  product,  on  condition,  of  course,  that  the  ap- 
pliance is  applied  to  a  perfectly  clean  teat. 
^ .  3)  In  order  to  obtain  an  equally  high  degree  of  purity  with  mechan- 

y  ical  milking,  it  suffices  to  use  a  hot  solution  of  0.2  %  strength  of  soda  (47 
to  50°  C)  when  cleaning  the  appliances  inside  and  out  which  the  brush,  flush- 
ing them  out  before  and  after  with  a  jet  of  clean  water. 

4)  In  view  of  the  facility  with  which  mechanical  milking  may  cause 
deterioration  in  the  quality  of  milk  when  the  above  rules  are  not  constantly 
and  strictly,  followed,  it  is  desirable,  both  in  the  interests  of  hygiene  and 
the  dairy  industry,  that  wherever  the  introduction  of  this  method  of  milk- 
ing is  justified  from  the  economic  standpoint,  it  should  only  be  entrusted  to 
conscientious  and  trustworthy  persons. 

1023  -  A  New  Defect  in  Milk  Caused  by  Bacterium  Lactis  Aerogenes  Esche- 

rich.  —  DuGGELi  Max,  in  Zcitschrift  jiir  Guruniisphysioloi^ie,  Vol.  5,  No.  3,  pp.  321-340. 
lydpzig,    1 91 6. 

The  writer  received  for  examination  2  samples  of  bottled  milk  suffering 
from  a  hitherto  unknown  and  very  pronounced  defect,  although  the  sam- 
ples reached  the  laboratory  only  48  and  60  hours  after  milking.  They  came 
from  a  model  cow-house  of  36  cows  ])roducing  best  quality  milk,  ob- 
tained and  handled  with  the  utmost  cleanliness,  afterwards  filtered,  cooled 
to  I2-I4"C  and  bottled  for  forwarding  to  the  consumers.  When  the  milk 
from  this  shed  had  been  kept  for  some  time,  a  bitter  taste  was  observable, 
together  with  a  typical  rancid  smell,  especially  noticeable  when  boiling  the 
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milk  ;  and  this  fault  became  more  strongly  j^roiKmnced  as  the  time  of  keep- 
ing was  lengthened. 

All  atempts  to  discover  the  presence  of  bitter  substances  failed. 

The  ration  of  the  cows  was  made  up  of  good  hay  and  crushed  barley, 
not  ver3'  fresh  it  is  true,  but  of  normal  bacteriological  composition.  On 
stud3'ing  the  fresh  milk  of  the  36  cows  separately  no  result  is  obtained,  but 
by  keeping  the  different  specimens  of  milk  it  was  detected  that  the  defect 
was  due  to  one  cow  with  a  diseased  teat,  an  old  animal  which  had  been  in 
milk  for  a  year  and  a  half. 

A  thorough  bacteriological  study  of  the  above  2  specimens  of  milk  was 
made,  all  kinds  of  cultures  being  prepared.  The  writer  succeeded  in  isolat- 
ing a  bacterium  belonging  to  the  group  Bacterium  laciis  aerogenes  Escherich, 
but  differing  from  the  stock  form  of  Aerogenes,  and  he  considers  this  to  be 
the  cause  of  the  delect  in  question.  It  not  only  gives  rise  to  abnormal  smell 
and  taste  in  the  milk,  but  also  possesses  the  propertj^  of  making  glucose 
bouillon  ver}^  ropy.  Furthermore,  even  in  the  presence  of  Bacterium 
Guntheri  ly.  et  N.,  it  prevents  the  coagulation  of  the  milk.  On  cultivating 
the  bacterium  producing  the  defect  in  question  on  lactose  agar,  the  carac- 
teristic  taste  and  smell  disappear,  but  they  can  be  made  to  reappear  in  part 
by  afterwards  cultivating  the  bacterium  in  a  .suitable  medium  (decoction 
of  teat  substance). 

1024  -  Manufacture  and  Composition  of  BulgarianCheeses.  —  ZLATAROFF,  a.  s.  (Com- 
munication of  the  l,aboratt>rj'  of  the  I'niversity  of  Sofia),  in  Zcitschrift  fiir  Untersuchung 
der  Nahrime,s-  unci  Genussmittel,  Vol.  31,  No.  12,  pp.  387-394.  Miiuster  i.  W.,  June  15,  1916. 

In  Bulgaria,  in  addition  to  the  cheeses  peculiar  to  the  countr3^  foreign 
cheeses  (Gruyere,  Roquefort,  Chester,  etc.)  are  manufactured,  but  their 
production  does  not  exceed  5  %  of  the  total  output.  The  bulk  of  the 
latter  is  made  up  of  the  specific  cheeses  of  the  country,  "  Bulgarian  cheese  " 
proper  and  "  Kaschkawal  ",  which  are  described  below. 

i)  Bulgarian  Cheese.  —  Belongs  to  the  group  of  ordinary  white  cheeses 
and  the  sub-group  of  salted  soft  cheeses  ;  it  is  prepared  from  ewe's  milk, 
but  in  a  few  rare  cases  also  from  goat's  and  buffalo's  milk.  The  milk  is 
worked  immediateh^  after  milking  at  a  temperature  of  30  to  35°C.,  often  in 
very  large  quantities  coming  from  entire  mountain  flocks.  The  milk  after 
milking  is  passed  hot  through  a  cloth  filter  into  large  cans,  and  either  natural 
rennet,  or,  according  to  recent  practice,  artificial  trade  rennet,  is  added. 
In  these  cans,  which  have  wooden  lids  and  are  surrounded  by  a  woollen 
cover  to  retain  the  heat,  the  renneted  milk  is  allowed  to  remain  i  ^4  ^o  3 
hours  according  to  the  outside  temperature.  After  tliat  time  the  whole  of 
the  milk  has  curdled.  The  curd  is  thoroughly  stirred  up  for  some  minutes, 
and  then  poured  into  a  cloth  filter  to  remove  the  whey.  The  cloth  is  hung- 
up with  its  contents  and  the  whe}-  drained  off,  after  which  the  curd  is  put 
into  wooden  moulds  where  it  remains  for  2  to  3  hours.  After  this  operation, 
the  curd  is  cut  up  into  regular  citbes  of  15  to  20  cm.  each  side  which  are  well 
salted  and  arranged  in  layers  in  wooden  vessels.  On  each  layer  vine  leaves 
are  placed,  and  the  whole  is  afterwards  pressed  down  with  a  stone.  The 
vessel  is  kept  in  a  cool  s]:)ot,  the  whey  runs  oft"  from  the  pieces  of  cheese,  and 
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after  a  time  the  whole  of  the  cheese  lies  in  a  bath  of  whey,  in  which  it  ri- 
pens ;  the  duration  of  the  process  of  ripening  varies  according  to  the  cheese 
maker.  On  the  market,  cheeses  of  more  or  less  advanced  stage  of  ripening 
are  found. 

The  finished  cheese  put  on  the  market  is  completeh-  white  and  is  soft 
and  friable.  Its  taste,  slightly  tart  and  piquant,  varies  according  to  the 
degree  of  ripening  and  the  manner  of  keeping  the  finished  product  (whether 
kept  on  the  mountain,  in  the  vallej'  or  in  town).  The  older  the  cheese  the 
more  it  tends  to  take  on  a  consistency  resembling  that  of  hard  butter,  so 
that  it  can  be  easily  spread  on  bread.  After  keeping  6  to  8  months  the 
cheese  partly  loses  its  taste  ;  if  it  is  made  with  skim  milk  its  taste  is  not  so 
pleasant.  This  latter  method  is  regarded  as  fraudulent,  although  there  is 
no  law  prohibiting  this  cheese  being  sold  as  though  made  from  full  cream 
milk.     A  good  cheess  should  never  contain  holes. 

2)  "  Kaschkaival  " .  —  This  belongs  to  the  group  of  cooked  cheeses  and 
the  sub-group  of  solid  and  sour  descriptions.  The  raw  material  (milk)  is 
put  through  the  same  treatment  as  in  the  manufacture  of  ordinary  Bulga- 
rian cheese,  but  always  consists  of  ewe's  milk  and  never  buffalo  milk. 
After  passing  through  the  filter  the  mass  of  curd  is  wrapped  in  the  cloth  and 
the  latter  is  twisted  so  as  to  wring  out  the  whey  ;  to  promote  drainage  the 
casein  is  also  pressed  b}'  hand.  These  operations  distinguish  "  Kaschka- 
wal  '.  manufacture  from  that  of  ordinary  Bulgarian  cheese.  When  the 
Avhey  is  drained  off,  the  casein  is  put  into  wooden  moulds,  then  thoroughly 
triturated  betw^een  the  fingers  ;  the  cloth  is  twisted  a  second  time  and  the 
curd  once  more  pressed  by  hand  to  force  out  the  rest  of  the  whey. 

For  this  secondary  fermentation  the  curd,  freed  from  the  whey,  must 
remain  in  the  cloth  for  some  days.  If  the  weather  is  hot,  the  secondary 
fermentation  takes  from  3  to  5  hours  ;  if  cold,  2  days.  The  process  is 
judged  according  to  the  colour  of  the  mass,  which  should  be  a  light  3'ellow, 
and  the  content  of  "  eyes  ",  which  must  have  a  diameter  amounting  to  i  cm. 
If  fermentation  takes  place  slowly,  owing  to  low  outside  temperature,  whey 
is  poured  into  the  curd. 

On  completion  of  the  secondary-  fermentation,  the  casein  is  cut  up 
into  long  pieces  of  an  average  weight  of  50  to  60  gr.  which  are  placed  in  a 
water  bath  at  50-600C.;  they  are  left  in  this  for  8  to  10  minutes  and  tho- 
roughly kneaded  b}'  hand.  The  paste  thus  becomes  spongy  and  is  shaped 
into  balls  weighing  i,  2,  5  or  7  kg.,  which  are  placed  in  metal  moulds;  here:' 
they  remain  3  to  5  clays,  cooling  and  soli(lif>'ing. 

When  this  operation  is  completed,  the  balls  are  taken  out  and  salted, 
and  kept  in  layers.  The  cheese  should  be  salted  every  day  for  10  to  25 
days,  and  is  then  kept  in  a  well  ventilated  spot.  The  cheese  is  stored  for 
about  I  month  until  fermentation  is  completed. 

"  Kaschkawal  "  is  found  on  the  market  luider  two  names  :  "  fresh 
Kaschkawal  which  is  offered  for  sale  immediately  after  salting,  and  "  old  " 
Kaschkawal  or  the  completely  ripened  article.     The  colour  of  Kaschkawal 
is  hght  yellow  ;  the  slightly  tart  flavour  resembles  that  of  original  Gruyere  ; 
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Table  I.  —  Composition  of  ordinary  Cheese  and  of  "  Kaschkawal  " . 


Constituents 


Watei 

Proteins 

Decomposition     Products     of 
proteins 

Fattj'  substance 

Total  ash 

Sodium  chloride 

Lactose,   lactic  acid,   etc.,  b}^ 
difference 


Ordinary  cheese  0  Kaschkawal  »  fresh,  j     «  Kaschkawal  »  old, 

so  samples  10   samples  ,  17   samples 


42.37  to  64.06%       3S.90  to  44.90% 


14.08  »  27.51 

2.20  »  5.88 

9.75  »  25.10 

3.45  »  4.94 

1. 10  »  3.12 

ji      0.27  )'  6.05 


21.84  *'  27.40 

2.12  »  3.62 

22.88  )>  28.12 

2.90  »  4.38 

0.20  »  1.68 


24.91  to  33-92% 
19.06   »   27.46 

8.08    »    1 1. 14 
27.05    »   34.03 

4-99   ''      7-75 
2.02   »      4.20 


Table  II.  —  Modifications  of  the  proteins  in  "  Kaschka'ual  "  in  course 

of  ripening. 


iige  of  the  cheese 

Unaltered  proteins 

Water  soluble 
protein 

Fresh,  on  leaving 

the 

water 

bati! 

31-08% 

0         % 

3 

days 

after 

leaving 

tlie  water 

bath 

30.08 

1. 00 

6 

» 

» 

» 

» 

» 

» 

29.12 

1.96 

10 

» 

» 

» 

» 

» 

» 

28.22 

2.86 

15 

» 

)) 

» 

» 

» 

» 

26.78 

4-30 

20 

)) 

» 

» 

» 

» 

» 

23-97 

7.11 

25 

» 

)) 

» 

n 

» 

» 

22.31 

8.69 

30 

» 

)) 

» 

» 

)) 

» 

20.93 

10.15 

40 

)) 

» 

)) 

» 

)) 

» 

20.20 

10.80 

60 

» 

» 

» 

» 

» 

» 

19.80 

11.28 

its  consistency  is  very  firm  ;  there  are  few  holes  or  "  eyes  "  in  the  body  of 
the  cheese  (their  diameter  being  0.5  to  i  cm.). 

The  chemical  composition  of  "  Kaschkawal"  was  studied  b\' the  writ- 
er in  the  Laboratory  of  applied  chemistry  of  the  University  of  Sofia.  Ta- 
ble I  sums  up  the  results  of  27  analyses  and  shows  that  the  composition  of 
"  Kaschkawal  "  generally  resembles  that  of  Dutch  cheese. 

The  chemical  composition  of  "  Kaschkawal  "  was  more  thorottghly  stu- 
died by  determining  the  unconverted  proteins  and  those  which  had  become 
soluble  in  water,  in  reference  to  the  different  periods  of  ripening.  These 
analyses  (re])roduced  in  Table  II)  were  made  in  the  uplands,  where  "  Kasch 
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in  kg. 

in  francs 

0^7  773 

kg. 

894  141  fr. 

543  I "3 

415  35« 

620  312 

4')3  419 

456  160 

333  676 

704  530 

348  637 

kawal  "  is  generally  manufactured,  according  to  samples  from  one  and  the 
same  piece  of  cheese.  From  them  it  may  be  concluded  that  the  process  of 
ripening  first  progresses  with  fair  rapidity,  then  slows  down,  and  ends  after 
40  daj's. 

At  the  close  of  his  work  the  writer 'gives  some  information  as  to  the 
.national  importance  of  cheese-making  in  Bulgaria.  Before  the  Balkan 
wars  the  total  production  was  22  to  25  million  kilograms  per  3-ear.  The 
greater  part  of  the  cheese  is  consumed  within  the  country.  From  1907  to 
igii,  the  exportation  of  ordinary  Bulgarian  cheese  attained  the  following 
figures  : 

Year  Quantity  Value 


1910 

KjO') 


It  is  chiefly  exported  to  Turkey  (Constantinople),  but  also  in  small 
quantities  to  Egypt  and  Greece. 

The  production  of  "  Kaschkawal  "  is  less  extensive.  In  the  five-year 
period  preceding  the  Balkan  war  it  amounted  to  about  5-6  million  kilo- 
grams.    "  Kaschkav\'al  "  is  made  in  specially  equipped  cheese  factories. 

From  1907  to  191 1,  exportation  showed  the  following  figures. 

Year  Quantity  Value 

I'lii 2330150  kg.  3  119  293  Ir. 

•"'1' -'''73  430  3 -7S  31JI 

i'.''J'< I  746309  3  193-39 

i')"''^ 2  083  114  2446317 

1907 1  1S6222  2  ()6<)  641 

Kaschkawal    "  is  chiefly  exported  to  Turkey,  but  small  quantities 
also  go  to  ]igypt  and  Greece. 

1023  -  Researches  into  the  Content  of  Bacteria  and  Catalase  in  Hen's  Eggs.—  rull- 

MANN,  ill  Ccntynlhhitt  ji'ir  Baktcriolv^ie,  Pdrasilcnkiindc  mid  Jnfcktionxkrankhcitcn,  \'o\.  45, 
No.  6-12,  pp.  219-230.  Jena,  April  22,  1916. 

These  researches  have  demonstrated  that  in  eggs  free  from  bacteria 
catalase  is  an  original  substance.  It  occurs  both  in  fresh  and  in  preserved 
eggs.  Its  quantit}^  independently  of  the  age  of  the  eggs,  varies  from 
0.5  cc.  to  7.6  cc.  per  10  cc.  of  substance. 

In  broken  eggs,  the  (quantity  of  catakse  showed  a  reduction  as  early 
as  24  hours  after  breaking.  In  one  case,  however,  it  increased  from  2.5  cc. 
to  5  cc. 

The  catalase  contained  in  rotten  eggs  could  not  be  determined  l)y  means 
of  FjjK.MAx'.s  fermentation  tube  without  having  been  diluted.     The  diluted 
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catalase  was  diniinished  during  the  first  6  days  when  kept  in  an  ice  sate,  after 
which  the  amount  remained  stationary. 

All  the  eggs,  with  the  exception  of  those  in  process  of  putrefaction, 
were  free  from  bacteria. 

1026  -  Farmer's  Elevators  in  Minnesota,  United  States  of  America. --^\■EI,D  i,.  d.  ii., 

ill  TIic  ['}iit'i'is/ly  of  Minnesota,  A-^ricuUural  Experimcn!  Station,  Bulletin  152,  pp.  1-24. 
Uni\'crsity  Farm,  ,St.  Paul,  August  1915. 

The  movement  which  led  to  the  establishment  of  farmer's  elevators 
seems  to  have  had  its  inception  about  1S90  in  the  State  of  Minnesota.  J3e- 
fore  that  time,  the  grain  trade  (bulking,  storage  and  forwarding)  was  in  the 
hands  of  companies  owning  elevators  along  the  railway  lines  (line  elev-ator 
companies),  having  their  principal  office  in  towns  such  as  Minneapolis  and 
Chicago.  At  the  outset,  although  these  companies  rendered  great  service 
to  the  grain  trade,  they  showed  themselves  at  times  to  be  hard  bargain 
drivers  in  their  contracts  withthegrowersfrom  whom  they  bought  the  grain 
direct  ;  they  also  forced  prices  up  and  down  according  to  their  interests. 
Although  these  practices  were  perhaps  not  so  current  as  is  generally  sup- 
posed, farmers,  having  got  wind  of  them,  became  distrustful  of  the  state  of 
tilings.  They  therefore  combined  to  erect  co-operative  elevators,  the  nmii- 
ber  of  which  rapidh'  increased,  to  the  detriment  of  the  elevators  belonging 
to  non-agricultural  Societies  or  Companies.  In  1906  there  were  i  199  Com- 
pany ele\  ators  in  Minnesota  as  against  151  farmer's  elevators.  In  1912, 
according  to  the  Railroad  and  Warehouse  Commission,  these  figures  changed 
to  777  and  300  respectively.  This  Commission  regarded  as  elevators  be- 
longing to  farmers  those  which  styled  themselves  farmer's  elevators,  though 
in  reality  many  pass  under  that  name  without  really  belonging  to  farmers. 

On  the  ist  January  1914,  an  enquiry  was  opened  by  virtue  of  a  law 
passed  in  1913  by  the  legislative  body  of  Minnesota,  authorising  the  Uni- 
versity of  Minnesota  to  collect  annual  reports  on  the  cooperative  movement. 
According  to  this  enquiry,  at  the  ist  January  1914  there  were  270,  and  at 
the  1st  January  1915,  278  elevators  in  respect  of  which  farmers  held  more 
than  50  %  of  the  shares.  Tlie  total  business  turnover  done  b^'the  270  agri- 
cultural societies  existing  in  1914  and  owning  elevators  may  be  estimated 
at  $30  000  000  ;  these  societies  sell  about  30  %  of  the  whole  of  the  grain  sold 
by  the  farmers  of  Minnesota. 

The  enquiry  laid  down  the  bases  on  which  an  elevator  may  be  con- 
sidered as  "  co-operative  ".  The  three  essential  points  in  co-operation  are  : 
the  principle  of  the  individual  vote  in  resolutions  (instead  of  the  system  of 
voting  by  which  each  member  has  a  number  of  votes  proportional  to  the 
shares  he  holds),  limitation  of  the  number  of  shares  which  may  be  held  by 
one  member,  and  distribution  of  ])rofits  rateably  to  the  bu-siness  transacted 
by  the  Society  with  each  member.  About  one  third  of  the  Societies  limit 
the  interest  paid  on  shares  and  distribute  the  profit  balance  in  proportion 
to  the  business  done  by  each  partner.  The  interest  paid  on  the  shares 
ranges  from  5  to  10  '',,.  In  other  words,  the  rateable  distribution  of  profit 
has  not  been  that  most  commonly  adopted,  and  wliere  it  has  been  adopted, 
the  society  generally  pays  a  higher  rate  on  shares  than  the  current  interest. 


Ar,l<ICUI.Tl-KAI,  PRODUCTS,  PRESERVIXC,  PACKIXO.,  TRANSPORT  TRADE  l^bq 

Consequently  farmer's  elevators  are  not,  properly  speaking,  co-operative 
undertakings  in  the  true  sense  of  the  word. 

The  dividends  paid  by  the  Societies  are  of  course  very  variable-.  In 
1913-1914,  the  position  of  these  establishments  was  ver^'  prosperous.  Of 
the  161  Societies  about  which  the  writer  possesses  information,  64  paid  no 
dividends  (20  of  them  losing  money),  66  paid  a  dividend  below  10  %,  18  a 
dividend  between  10  and  20  ",'|,  8  between  20  and  30  '';,,  and  5  a  dividend 
xceeding  30  *^^',. 

The  managers  of  farmer's  elevators  were,  at  the  beginning,  often  much 
under-paid,  which  resulted  in  certain  mishaps.  At  present  the  salaries  of 
managers  range  from  .*?6o  to  S165  per  month,  with  an  average  of  890. 
The  reports  received  for  1912-13  show  tliat  in  those  elevators  which 
were  losing  money  the  maiiager's  salaries  were  about  810  per  month  less 
than  those  of  the  managers  of  profit-earning  elevators.  The  managers  are, 
in  the  majority  of  cases  (78.2  %),  required  to  deposit  security  varying, 
according  to  the  elevators,  from  i  000  dollars  to  25  000  dollars. 

The  writer  next  gives  indications  on  the  cost  of  handling  grain  in  ele- 
vators, which  is  variable  according  to  the  amount  of  bu.siness  transacted,  as 
appears  from  the  following  figures  : 


'  Cost  of  handling 

Number 

of  bushels  liaudied 

per  bushel  (Cent; 

irnlll 

1       _Ti  0  000 

to  IC(..  ODG       .... 

J  .  T 

:  1  0  000 

1 50  000      .... 

.       .                 I  .') 

I  -0  ore 

,,   200  000     .... 

r..T 

2(-'0  000 

300  000     .... 

■      .              1 .2 

3<:o  000 

400  000     .... 

1  . 1  T 

When  farmers  bulk  their  goods  in  their  own  elevators,  they  reduce  the 
cost  of  handling,  and  therefore  get  higher  prices  for  their  grain.  Probably 
farmer's  elevators  save  tho.se  concerned  about  i  000  000  dollars  per  annum 
in  [Minnesota. 

The  farmers  utili.se  their  elevators  for  the  purchase  of  the  different 
goods  the}'  need  ;  this  business  is  of  very  great  importance  in  Minnesota. 
In  1912-13  the  purchases  amounted  to  about  2  000  000  dollars,  comprising 
coal,  flour,  food,  etc. :  63  %  of  the  elevators  engaged  in  the  purchase  of  coal, 
.fi  %  food,  40%  flour,  35  °(,  binding  string,  18%  seed,  and  16  %  .salt. 
Business  was  also  transacted  relating  to  cement,  agricultural  implements, 
timber,  fencing  material  (including  iron  wire  fencing),  and  oil. 

At  the  close,  the  Author  gives  advice  as  to  the  mode  of  organisation  of 
a  Society  and  a  specimen  of  by-laws. 
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1027  -  Researches  as  to  Injuries  caused  by  Lighting-gas  to  Plants.  —  .sokauer  Paul.,  in 

Zcitschrift  fur  Pflanzenkrankheitcn,  Vol.  26,  No.  3-1,  pp.  129-183.  Stuttgart,  June  i,  1916. 

At  the  request  of  the  Berlin  Gas  Works  the  writer  made  experiments, 
the  results  of  which  are  set  out  in  the  present  work,  on  the  damage  caused 
to  plants  by  lighting-gas.  These  experiments  were  conducted  in  the  large 
parks  of  Berlin,  which  proved  well  adapted  for  the  purpose. 

The  writer  proposed  in  the  first  place  to  ascertain  by  experiment  the 
character  of  the  toxic  effects  due  to  lighting-gas.  Hitherto  the  blue  colour- 
ing of  the  roots  was  regarded  as  a  satisfactory  indication,  but  these  experi- 
ments have  made  it  clear  that  this  phenomenon  often  gives  a  misleading 
result.  Sy.stematic  experiments  were  begun  in  the  spring  of  1913,  with 
Primus  Padus ,Ulmus  scnhra,  Carpinus  Betnlus,  Viburnum  Opulus,  Qitercus 
pedunculata,  Ulmus  campestris,  Urtica  dioica,  Syringa  mdgaris  and  a  large 
number  of  ornamental  plants. 

In  all  plants  suffering  with  gas  poisoning  it  was  observed  in  the  first 
place  that  the  chlorophyll  was  attacked,  disappearing  little  by  little.  The 
process  of  assimilation  and  the  formation  of  new  organic  substances,  in 
spite  of  the  presence  of  all  factors  of  growth,  are  impeded  in  soil  permeated 
with  lighting-gas,  and  the  plant  utilises  its  own  substance  for  intramole- 
cular respiration.  These  phenomena  indicate  the  existence  of  a  process 
of  asphyxia  through  the  want  of  oxygen  in  the  roots.  If  lighting-gas  eft"ec- 
tively  acts  on  the  roots,  the  consequence  of  intramolecular  respiration  also 
appears  on  the  overground  parts  of  the  plant.  That  is  why  those  parts  of 
the  leaf  which  receive  the  least  sap  (edges  of  the  leaf)  are  the  first  to  show  dis- 
coloration or  disappearance  of  the  chlorophyll,  and  also  why  the  first  signs 
of  withering  (appearance  of  dry  spots  and  edgings)  appear  on  the  edges 
of    the    leaf. 

With  the  drying  of  the  periphery  of  the  green  organs,  and  the  reduction 
of  evaporation,  an  excess  of  water  is  observed  as  a  consequence  in  the  lower 
parts  of  the  stalk  and  roots  of  the  plant.     This  phenomenon  is  noticed  at 
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the  point  where  the  parenchyma  has  the  most  powerful  reaction,  namely  in 
the  bark.  The  consequence  is  often  wet  rot  and  death  of  the  base  of  the 
stalk  This  is  the  case  of  what  is  called  "  I^ohkrankheit  ",  the  causa  of 
which  is  too  large  a  supply  of  water  through  the  roots. 

Among  the  injuries  caused  to  the  leaves,  the  appearance  of  transparent 
spots  rapidly  spreading  is  characteristic  in  some  large-leaved  plants. 

In  an  atmosphere  of  gas,  transpiration  falls  off  greatly  for  each  gram  of 
fresh  substance.  If  the  plants  have  an  abundant  amount  of  water  at  the 
time  of  reduction  of  the  evaporation  coefficient,  a  great  acciimulation  of 
water  takes  place  in  the  organs  of  transpiration.  Under  the  influence  of 
this  accumulation  it  is  observed  in  rapidly  gro\ving  plants  that  the  cells  of 
the  separation  layer  become  gradually  less  coherent,  and  the  result  is  the 
fall  of  the  leaf  (in  Fuchsia,  Begonia  and  Azalea).  In  Taxiis  and  other  trees, 
big  lenticular  swellings  were  observed  on  the  roots  in  consequence  of  too  large 
a    water    supply. 

1028  -  Studies  on  "  Dorrfleckenkrankheit"  (Dry  spot  Disease)  in  Oats  (i).  —  schikorra 

\^'.,  in  Centralblatt  fiir  Bakterioloi^ie,  Parasitenkunde  unci  Infektionskrankheitcn,  Vol.  45, 
No.  18-25,  PP-  '578-586.  Jena,  June  19,  1916. 

For  the  last  two  years  it  has  been  observed  in  Germany  that  growing 
trials  of  oats  carried  out  in  pots  are  liable  to  the  appearance  of  a  character- 
istic disease  often  producing  death  of  the  leaves.  In  1913-14  the  disease 
appeared  to  a  limited  extent  only,  not  hindering  the  experiments,  but  such 
was  not  the  case  this  year,  the  oats  becoming  diseased  both  in  pots  and  in 
the  open  field  ;  therefore  the  causes  of  the  disease  had  to  be  studied. 

It  was  found  to  be  the  disease  called  "  Dorrfleckenkrankheit  "  of  oats  by 
Clausex-Heide  ;  it  is  distinguished  by  the  fact  that  the  leaves  of  the  oats, 
after  normal  growth,  show  pale,  greyish-yellow  spots  the  tissues  of  which  die, 
and  the  leaves  break.  The  disease  is  known  in  Upper  Bavaria  under  the 
name  of  "  Haftersucht  "  and  in  vSweden  under  that  of  "  Graufleckigkeit  " 
of  oats.  The  cause,  according  to  Nilssox-Ehle,  Eriksson,  Krause,  etc. 
is  Scolecotrichum  graminis,  but  recent  experiments  have  shown  that  typi- 
cal "  Dorrfleckenkrankheit  "  is  a  disease  of  the  soil,  often  promoted  by  also 
manuring  with  artificial  fertilisers. 

The  writer  made  experiments  on  the  outbreak  of  the  disease  by  studying 
the  influence  of  manuring  with  artificial  nitrogenous  fertilisers  :  5  experi- 
mental pots  each  containing  6  kg.  of  clayey-sandy  soil  were  given  a  basal 
manure  of  5.5  grms.  of  dipotassium  phosphate,  after  which  0.5  gms.  of  nitro- 
gen per  pot  was  added.  As  nitrogenous  manure  there  were  used,  by  way 
of  comparison  with  each  other,  pure  nitrate  of  soda,  sulphate  of  ammonia, 
urea,  nitrate  of  urea,  cyanamide,  ammonium  chloride,  Rehmsdorf  nitro- 
genous manure  (organic  nitrogenous  manure),  ammonium  bicarbonate,  and 
the  double  sulphate  of  ammonium  and  soda;  5  other  pots  received  no 
nitrogenous  manure  and  served  as  controls. 

The  observations  made  on  the  plants  cultivated  in  these  pots  gave 


(i)  See  also  B.  June  loi  1.  No.  575  {Ed. 
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a  verj^  different  idea  of  the  nature  of  the  disease  in  each  case.     According 
to  the  degree  of  disease,  the  following  results  were  obtained  : 

Oats  very  badh   at  tacked  :  U'.-hni-^dorl    iiiaiuuc    meal. 

Oat-  badly  attacked:  Xitrateof  soda,  urea,  titrate  of  inxa, 

ammonium  bicarbonate. 
Oat'=.  clearly  attacked  :  Double    sulphale   of   ammonia    and 

.-oda,    cyanamicle.    sulphate    ot 

ammonia. 
Oat'^  hardly  attached  at  all  :  Ammonium  chlor'de. 

On  adding  i  gram  of  nitrogen  to  the  pots  it  was  found  that  the  nitrate 
of  urea  had  given  a  better  result  than  the  nitrate  of  soda.  According  to 
the  degree  of  the  disease  there  is  obtained  : 

Oats  very  badly  attacked:  Rehmsdcif    manure    meal,    nitrate 

of  soda. 

Oats  badly  attacked:  Urea,  ammonium  bicarbonate. 

Oats  clearly  attacked :  Nitrate  of  urea,  cj^anamide. 

Oats  weakly  attacked  :  Sulphate   of   ammonia,    double   sul- 

phate of  ammonia  and  soda. 

Completelj-  healthy  oats  :  Ammonium  chloride. 

It  will  be  seen  from  these  facts  that  even  the  ver}^  best  fertilisers  may 
often  be  the  most  injurious  to  the  plants. 

The  table  of  crops  shows  that  the  best  jdeld  was  obtained  through 
ammonium  chloride,  because  it  checked  the  progress  of  the  disease,  while 
the  best  nitrogenous  manure,  nitrate  of  soda,  gave  a  less  satisfactory  result. 
It  should  be  noted  that  at  the  beginning  of  growth,  before  the  onset  of  the 
disease,  the  plants  manured  with  ammonium  chloride  were  not  the  best  in 
appearance,  but  later  on  there  was  a  change  in  this. 

The  writer  has  also  studied  the  influence  of  various  potassic  and  phos- 
phatic  manures  and  lime  on  the  "  Dorrfleckenkrankheit «,  by  manuring 
pots  with  doses  of  these  fertilisers.  The  experiments  were  continued  for 
5  consecutive  years.  They  showed  that  a  heavy  lime  manure  had  assisted 
the  onset  of  the  disease. 

In  another  series  of  experiments  the  writer  mixed  the  ordinary  light  soil 
of  a  field  successively  with  marsh  soil,  marl,  clay  and  straw,  and  then  stu- 
died the  relations  between  these  additions  and  the  outbreak  of  the  disease. 

On  the  plot  which  had  received  marsh  soil  the  oats  were  most  clearly 
attacked  ;  on  those  which  had  received  marl  and  on  the  control  plots  the 
disease  was  not  so  strong  ;  on  the  plots  which  had  been  given  straw  manure 
the  plants  showed  but  few  spots  ;  finally,  on.  the  plots  which  had  received 
clay  the  plants  were  hardly  attacked  at  all.  These  observations  agree  with 
those  obtained  by  Clausen,  Tacke,  Hudio  and  Zimmermaxn  on  ordinarv' 
sandy,  marshy  and  cla^-ey-silicious  soil.  It  is  difficult  to  give  a  precise  ex- 
planation of  this  phenomenon,  but  probably  the  temperature  of  the  soil 
plays  a  part,  a  high  temperature  being  favourable  to  outbreak  of  the  disease. 

As  regards  the  relations  between  artificial  fertilisers  and  the  appearance 
of  the  disease,  the  writer  concludes  that  the  disease  is  promoted  by  phj^sio- 
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logically  alkaline  manures  such  as  Chilean  nitrate,  basic  slag  and  lime.  It 
may  therefore  be  controlled  by  manures  with  a  physiologically  acid  reaction, 
such  as  ammonia,  potash  salts  and  superphosphate.  This  hypothesis  is 
born  out  bj^  the  writer's  experience  of  soils  that  are  most  favourable  to  the 
disease. 

It  is  intended  to  continue  the  experiments. 

1029  -  The  Possibility  of  Recovery  of  the  Slips  of  a  Vine  suffering  from  "  Bramble- 
Leaf"  (i).  —  Pantan'elli  E.,  in  Lc  Stazitmi  spcrimcnliili  italitdu,  Vol.  X1,1X,  I'art  5-6, 
pp.  249-296.  Modena,  1916. 

Experiments  carried  out  for  the  purpose  of  ascertaining : 

i)  Whether  the  wood  taken  from  vines  suffering  with  "  Bramble- 
leaf  (court-noue  "  or  "  roncet  ")  produces  in  all  cases  plants  and  vines 
showing  the  same  disease  ; 

2)  Whether  vine  plants  affected  with  bramble-leaf  can  be  cured  by 
suitable  treatment  or  under  favourable  conditions  of  growth  ; 

3)  Whether  such  recovery  is  real  and  diu'able  or  apparent  and 
transitor}'. 

In  the  course  of  these  experiments  the  following  facts  were  brought 
to  hght : 

Slips  taken  from  vines  affected  with  this  disease  and  planted  in  any  soil 
began  their  spring  growth  by  forming  buds  which  exhibited  bramble-leaf. 

The  disease  of  the  shoots,  slips  or  plants  consisted  mostlj^  in  deformation 
of  the  leaves  (laciniation,  twisting  of  the  toothed  edges,  spotting  in  the 
case  of  Riparia  and  Rupestris,  asymmetry  and  formation  of  blisters  on 
the  leaves  in  Berlandieri)  and  in  a  strongW  pronounced  internodal  distor- 
tion of  the  branches.  In  the  spring,  above  all  in  the  case  of  Rupestris,  Ri- 
paria, 420  A,  the  leaves  showed  pale  or  blackish  spots,  but  never  to  the  same 
extent  as  in  the  parent  vines  suffering  with  mosaic  bramble-leaf.  I^eaves  which 
had  grown  from  the  month  of  May  onwards,  although  deformed,  were  ge- 
nerally without  these  spots,  which  sometimes  reappeared  on  the  last  leaves 
the  growth  of  which  had  taken  place  at  the  end  of  autumn  (November- 
December)  :  they  then  also  appeared  on  some  of  the  last  leaves  of  plants 
remaining  healthy  in  appearance.  These  symptoms  are  identical  with  those 
produced  b^'  rapid  falls  of  temperature  during  the  formation  of  the  buds. 

The  slips  taken  from  vines  attacked  by  bramble-leaf  often  recover  in 
the  course  of  growth  ;  precisely  the  same  thing,  for  that  matter,  is  observed 
in  the  parent  vines,  that  is  to  say,  after  a  first  stunted  development  the  bran- 
ches form  internodes  which  grow  continually  longer  and  end  by  being  of 
normal  form  ;  the  leaves  were  less  and  less  deformed  and  their  shape  and 
dimensions  at  last  became  normal. 

It  is  a  rare  thing  for  slips  taken  from  vines  suffering  with  bramble- 
leaf  not  to  have  stunted  buds  suffering  from  the  disease  at  the  outset. 
When  this  case  did  occur,  especially  in  Berlandieri  and  its  hybrids  as  well 
as  the  European-American  crosses,  it  is  explained  by  the  fact  that  the  slip 
has  been  taken  from  the  non-diseased  tip  of  a  branch. 

(!)  Sjc  also  B.  July  loi.;,  Xo.  6.S4.  {Ed.) 
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As  a  general  rule,  the  disease  is  reproduced  on  the  first  buds  of  the  slip, 
with  the  same  intensity  and  the  same  appearance  as  it  had  exhibited  in 
the  previous  year  on  the  corresponding  leaves  and  the  internodes  of  the 
branch  of  the  parent  vine. 

Furthermore,  the  experiments  described  in  this  work  have  brought 
out  a  number  of  shades  and  gradations  of  this  phenomenon  of  preserva- 
tion of  bramble-leaf  in  the  layer-slips  so  much  so  as  to  point  to  the  possi- 
bility of  an  effective,  slow  and  gradual  cure  of  plants  taken  from  diseased 
vines. 

The  slips  of  the  Berlandieri  and  their  hybrids,  the  European-Ameri- 
can hybrids  and  Riparia,  above  all,  recovered  more  rapidly  during  the  sum- 
mer than  the  slips  of  Rupestris,  and  among  the  latter  varieties  the  most 
liable  to  the  disease  are  the  most  difHcult  to  cure.  For  instance,  the  pro- 
portion of  plants  which  recovered  in  summer,  all  conditions  of  soil  and  rear- 
ing being  equal,  is  less  in  the  case  of  the  varieties  of  Rupestris  du  Lot 
than  of  Rupestris  metallica. 

Furthermore,  the  more  readily  the  diseased  slips  take  root  in  a  given 
soil,  the  more  easily  they  recover.  The  recovery  which  occurs  in  summer  is 
proportional  to  the  root  growth,  in  respect  both  to  the  number  and  thick- 
ness of  the  roots  put  forth  by  the  slip.  It  follows  rather  than  precedes  the 
production  of  root  apparatus  sufficing  for  the  needs  of  the  aerial  portion. 
The  question  involved  therefore  is  that  of  an  abundance  of  roots  relatively 
to  the  size  of  the  slip.  For  instance,  a  plant  with  fine  stalk  recovers  in  summer 
even  if  it  has  only  few  roots,  while  a  slip  as  thick  as  those  often  taken  at  the 
base  of  branches,  needs  the  growth  of  numerous  roots  before  equifibrium 
is  established  between  the  demands  of  the  foliage  and  the  potentiafities 
of  the  absorption  apparatus. 

Whatever  the  factor  influencing  the  production  of  roots,  it  also  in- 
fluences the  recovery  of  the  diseased  branches  in  .summer.  Thus  the  treat- 
ment of  the  slips  with  different  baths  at  the  time  of  planting  very  much 
facilitated  their  recovery,  not  owing  to  any  disinfecting  action,  but  because 
some  of  the  substances  applied  stimulated  exchanges  favourable  to  a  great- 
er root  production.  In  1907  the  best  results  were  obtained  with  ferrous 
sulphate,  phenol  and  hot  water ;  in  1908,  with  phenol,  ferrous  sulphate  and 
hot  water  ;  in  1909,  with  formalin,  phenol,  acids  and  hot  water ;  in  1910, 
with  ferrous  sulphate,  sulphuric  acid  and  lysol. 

The  difference  observed  between  the  behaviour  of  diseased  slips  planted 
on  propagation  beds  already  partly  exhausted  by  use  and  those  planted  on 
beds  which  had  been  fallowed,  was  still  more  interesting.  In  the  latter  case 
the  diseased  slips  at  once  formed  a  strong  root  system,  while  in  partly  used 
up  soil  the  diseased  slips  struck  root  verj^  poorly,  and  in  summer  there 
was  little  or  no  recovery. 

The  writer  has  made  trials  of  different  crops  with  a  view  to  finding  out 
which  is  most  adapted  to  rest  the  fatigued  soil  for  the  purpose  of  vine-grow- 
ing ;  leguminosae  contributed  largely  to  better  rooting  of  the  slips,  and  on 
the  beds  where  bean  ensilage  had  been  carried  out  the  proportion  of  reco- 
veries in  summer  was  usuallv  found  to  be  higher. 
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It  remains  to  be  seen  whether  this  recovery  taking  place  in  the  suniiner 
is  onh-  temporary,  or  whether  in  reahty  the  vines  infested  with  bramble- 
leaf  tend  to  recover  in  the  course  of  time  ;  200  affected  slips  of  Rupestris  du 
Lot  taken  from  the  nursen,^  bed  of  Noto  (Sicily),  were  planted  in  1909  at  Tro- 
baso,  near  Lake  Maggiore,  in  a  soil  which  had  before  been  put  down  to  \4ne. 
In  the  spring  of  1909  there  were  rather  frequent  late  frosts  there,  and  the  al- 
ready developed  and  bareh'  opened  buds  remained  covered  with  snow  for 
a  week.  The  first  shoots  which  came  out  were  very  much  curled,  but  in 
the  summer  the  branches  recovered  completely.  In  the  following  year, 
1910,  the  spring  buds  were  still  slightly  deformed,  but  the  vines  showed 
vigorous  growth  in  the  summer.  In  191 2  not  the  slightest  trace  of  bramble- 
leaf  could  be  discovered  any  longer,  and  the  growth  was  extremely  vigorous. 

This  result  would  seem  to  prove  that  slips  suffering  with  "  court-noue,  " 
even  those  of  the  most  sensitive  stock,  such  as  Rupestris  du  Lot,  can  recover 
from  this  disease  in  a  few  3'ears  if  placed  under  conditions  entirely  favourable 
to  their  taking  root. 


DISEASES  DUE  TO  FUNGI,  BACTERIA 
AND  OTHER  LOWER  PLANTS. 

1030  -  New  Species  of  Parasitic  Fungi  discovered  in  Canada.  —  dearnkss  johx.,  in  Mvco- 

lo^ia,  \'ol.  \'IIL  X'o.  2,  pp.  <)8-in7.  Lancaster,  Pa.,  loi''. 

Among  the  species  described  the  following  deserve  particular  mention  : 

i)  Placosphaeria  cornicola  n.  sp.,  on  the  living  leaves  of  Corniis  Niit- 

tallii  Aud.,  in  the  island  of  Vancouver  (British  Columbia),  September  1914; 

the  diseased  parts  take  on  a  bright  red  and  afterwards  a  yellow  colour  while 

many  black  stromata  appear  and  tend  to  run  together  ;  2)  Cytodiplospora 
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parallela  n.  sp.,  on  Acey  nigrum  i\lichx.,  at  Byron  (Ontario).  ()ctober-Xo- 
veniber  1903  ;  stroniata  containing  5  to  15  ])ycnidia,  scattered  irregularly 
or  arranged  in  more  or  less  continuous  parallel  lines;  3)  Ascochyta  Achlydis 
n.  sp.,  on  Achlys  triphylla  U.  C,  in  the  island  of  Vancouver,  9th  June  1915  ; 
on  the  leaves  attacked  spots  are  observed,  some  of  which  are  small  in  size 
(2  mm.)  ;  others,  fewer  in  number,  are  i  cm.  in  diameter  and  have  a  dark 
red  border;  4)  Diplodia  Niittcilliae  n.  sp.  on  NitttalUa  cerasiformis  Tovr.  and 
Or.,  at  Victoria  (British  Columbia) ,  April  1915  ;  the  pycnidia  are  placed  round 
the  lenticels,  which  likewise  serve  as  a  passage  for  the  parasite  ;  5)  Septoria 
adenocaulonis  n.  sp.,  on  leorvesoi  Adenocaidon  bicolor  Hook,  in  British  Colum- 
bia, May  1915;  6)  S.  angtdaris  Dearness  and  Bartholomew  n.  sp.,  on  leaves 
of  SoUdago  latijolia  L.  at  Komoka  (Ontario),  June  1913  ;  7)  S.  lupincola  n. 
sp.,  on  leaves  of  Lupinus  perennis  h-,  at  Oakland,  near  London  (Ontario), 
July  1915  ;  8)  S.  sanguinea  n.  sp.,  on  Ribes  sangninenm  Pursh,  in  British 
Columbia,  September  191 2  ;  9)  S.  Macrosporia  n.  sp.,  on  Chrysanthemum 
Leucanthemum,  at  London,  October  1915  ;  10)  Leptostromella  conigena  n. 
sp.,  on  cones  of  Picea  Abies  (L-)  Karst.,  at  London,  April  1915  ;  11)  Melan- 
coniitm  pannilum  Dearness  and  Bartholomew  n.  sp.,  on  dead  branches  of 
Betida  popidijolia  Marsh,  along  the  south-eastern  shores  of  Lake  Huron 
(Ontario),  May  1912. 

Further  mention  is  made  of  Cylindrosporiiim.  Crataegi  Ellis  and  Ev., 
on  leaves  of  Crataegus  brevispina  in  British  Columbia,  September  1914  ; 
C.  Toxicodendri  (Curtis)  Ellis  and  Ev.  on  living  leaves  of  Rhus  Toxicoden- 
dron, etc.  ;  Ramnlaria  Lapsanae  (Desni.)  Sacc,  on  Lapsana  cnmmums  L- 
at  Elgra  (Ontario),  July  1915,  etc. 


MEANS 
OF  PREVENTION 
.4ND  CONTROL 


1031  -  Seed  Sifting  as  a  Means  of  Controlling  Fungous  Diseases.  —  hknning  Ernest., 

in  Kungl.  Landtbruks-Akadcmiens  Handliu'^ar  och  Tidskritt,  I,th.  Year,  No.  4,  pp.  282-300. 
Stockholm,   191 6. 

According  to  ZimmeRMANN,  the  mycelia  of  certain  parasitic  fungi 
may  retain  their  vitality  for  five  years  in  the  seeds  of  grass  plants.  The 
writer  had  satisfied  himself  a  long  time  ago  that  the  appearance  of  Ustilago 
Tritici  was  clearly  related  to  the  time  and  conditions  of  flowering.  While 
it  occurs  very  rarely  on  i?o;'(ie"7/-AW  disiichum  erectum,  with  clo.se  ear,  which  dur- 
ing the  phase  of  fertilisation  keeps  its  flowers  entirely  enclosed  in  the  glumes, 
it  is  on  the  other  hand  very  frequent  in  H.  disiichum  nutans,  with  loose  ear 
and  in  which  at  the  time  of  fertilisation  the  flowers  at  the  tip  and  sometimes 
those  at  the  base  of  the  inflorescence  open.  At  that  moment,  the  numerous 
spores  of  Ustilago  carried  by  the  wind  penetrate  the  floral  organs,  grow  and 
take  up  their  abode  in  the  mass  of  the  grain.  For  loose-eared  \-arieties  of 
barley  therefore  it  would  be  desirable  to  remove  these  infected  grains  at  the 
time  of  sowing.  A  feature  by  which  they  may  be  distinguished  is  their  size. 
The  grains  inserted  at  the  tip  and  at  the  base  of  the  inflorescence  are  distin- 
guished by  smaller  bulk,  and  between  the  bulk  of  the  grains  and  the  per- 
centage of  infected  plants,  as  the  Author  was  able  to  prove  by  many  experi- 
ments, the  following  inverse  ratio  exists : 
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{Usiikgo  Hilda). 

l,ength  of  grnins  in  111111 2.0  2.25  2  50  2.75  3>-0 

Percentage  of  intectcd  plants        .    .    .  3.2  %         4.6    ''o         i-9    *?,.  i  ','..  o.i    '^  , 

The  choice  of  bulky  grains  also  allows  of  reducing  llie  number  of  plants 
infested  with  Hehninihosporiiirn  gramincum,  as  results  from  the  following 
data : 

lycrglh  of  gir.irs  in  n  111 2.0  2.15  2.50  2.73  3.1, 

Percentage  ol  infected  plants    ....  42. j  ",,       43.2    >),,       35.6    ".,       24.4    %   1,3,3  % 

Experiments  conducted  at  Ultuna  have  shov^'n  that  oat  plants  grown 
from  small  seeds  are  more  liable  to  attack  by  Puccinia  gvaminis. 

From  the  foregoing  it  follows  that  the  sifting  of  seed  may  in  many 
cases  furnish  a  method  calculated,  not  perhaps  to  get  rid  completely  of  the 
germs  of  certain  diseases,  but  at  an}-  rate  to  diminish  to  a  notable  extent 
the   percentage   of  infected   plants. 

1032  -  Economic  Data  relating  to  the  Treatment  of  Potatoes  with  Bordeaux  Mixture 
against  Alternaria  Solani.  —  Suc  xo.  1014  of  tiiis  BuihUn. 

1033  -  Di'p/odia  Zeae,  the  Cause  of  Dry  Rot  in  Maize.  —  vax  df.r  bijl  Paul  a.,  in  diseases 

Union  cf  South  Africa,  Department  of  Agriculture,  Division  of  Botany  and  Plant   Pathrhn^y^  OF  variov.- 

Science  Bulletin  No.  7,  pp.  1-60,  PI.  1-15.  Pretoria,  igi6.  crops 

The  disease  known  by  the  name  of  "  dry  rot  "  in  maize  is  prodifced  b}' 
the  fungus  Diplodia  Zeae  (Schw.)  I^ev.,  reported  so  far  in  Europe,  America, 
Australia,  and  at  various  points  in  South  Africa. 

One  of  the  most  conspicuous  symptoms  of  the  disease  is  the  appearance 
of  a  dense  growth  of  whitish  mycelitim,  which  develops  in  the  furrows  be- 
tween the  car\^opses,  makes  its  way  to  the  centre  of  the  bracts,  surrounds 
the  filamentous  stigmata  and  forces  them  against  the  internal  face  of  the 
bracts  —  which  become  discoloured,  —  and  afterwards  forms  round  the  ear  a  " 
large  dry  envelope,  formed  by  the  hyphae  of  the  fungus. 

The  caryopses  of  the  diseased  ears  are  stunted  and  light  in  weight,  dark 
in  colour,  and  are  easily  detached.  The  colourless  segmented  h}-phae,  of 
a  breadth  of  from  1.15  to  3.08  [.t  are  not  capable  of  perforating  the  cell  parti- 
tions, but  they  generate  into  the  interstices  of  the  cells  and  vessels  through 
the  areolae.  The  mycelium  in  itself  is  not  distinguished  from  other  fungi 
[Fitsariitm  spp.)  parasitic  on  maize.  On  the  other  hand,  a  characteristic  of 
the  genus  Diplodia  is  the  small  black  pycnidia  w^hich  usually  grow  on  the 
edge  of  the  alveolae,  as  may  easil}'  be  seen  on  breaking  the  diseased  ear 
across.  They  are  however  also  found  embedded  in  the  mycelium  on  the 
caryopses  and  bracts,  and  sometimes  even  in  the  culm,  near  the  nodes  or  at 
a  point  corresponding  to  some  lesion. 

The  shape  and  size  of  the  pycnidia  vary  greatly  ;  they  ma}-  be  pear- 
shaped  (from  187.5  to  337.5  fj.),  ellipsoid  (150  X  330  [jt) ,  spherical  or  spheroidal 
(from  200  to  275  (jl).  The  wall  of  the  pycnidium  is  formed  of  two  layers 
of  cells,  and  on  its  internal  face  grow  the  hymenium  and  the  spores,  bilocular 
(rar^l5•  trilocular),   straight  or  slightly  curved,  cylindrical,  brownish- black 
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and  of  variable  dimensions:  ig.'S  — ■  33  X  4.95 — 6.6  [x.  The  conidiophores 
are  unicellular,  colourless,  with  rich  content  of  protoplasm  and  measure 
6.16 — 10.75  X  1.54 —  1.55  [JL.  The  spores  are  of  low  resistance  power,  and 
although  they  are  able  to  pass  through  the  alimentary  canal  of  animals 
without  undergoing  apparent  deterioration,  their  vitality  is  nevertheless 
greatly  impaired;  exposure  to  the  sun  delays  their  germination  ;  the  germina- 
tion capacity  dies  out  entirely  in  spores  one  year  old.  The  writer  has  stud- 
ied the  growth  of  spores  under  anaerobic  conditions,  with  various  degrees 
of  alkalinity  and  acidity,  after  exposing  them  for  2  hours  to  the  action  of 
freezing  mixtures.  In  plain  agar  the  fungus  grows  little.  On  the  other  hand, 
if  a  little  oat  flour  is  added  to  the  agar  a  rich  growth  occurs.  Among  the 
fungicides  examined  the  best  results  were  obtained  with  lithium  salts,  which 
stop  the  growth  of  the  mAxelium  and  prevent  the  germination  of  the  spores. 

As  means  of  control  against  dry  rot  it  is  advised  :  i)  to  remove  from 
the  fields  and  destroy  by  fire  all  vegetable  residue  which,  if  left  there,  would 
become  centres  of  infection  ;  2)  to  discontinue  maize-growing  for  some 
years  in  the  infected  zones,  and  also  in  the  adjoining  fields. 

As  was  stated  above,  the  diseased  caryopses  are  distinguished  by  their 
light  weight  which  is  brought  out  clearly  by  the  following  table  : 


Weight  of  ear 
without  bracts 


I^cnoth  of  ear 


Weight  of  caryopses  |      Weight  of  raehis 
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healthy 
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healthy 

inoculated 

healthy 
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Average 

per  ear 

287 

217 

19.687 

20.312 

225.75 

i'^3o 

66.25 

54-25 

The  average  loss  of  weight  of  the  caryopses  is  therefore  27.8^0,  and, 
in  serious  cases,  it  may  even  amount  to  50  %. 

The  alteration  of  the  grains  is  due  largely  to  the  action  of  a  diastatic 
enzyme  secreted  by  the  mycelium  of  Diplodia,  which  attacks  and  destroys 
the  embryo  and  the  starch  grains. 

Another  enzyme  afterwards  separates  the  fatty  substances,  which  ac- 
counts for  the  reduction  in  the  fat  content  in  the  infected  maize.  When 
fed  to  livestock  the  latter  does  not  cause  any  poisoning  but  the  deteriora- 
tion in  its  composition  really  does  not  make  it  a  food  to  be  recommended. 
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1034  -  Researches  on  the  Silver-scurf  Disease  {Spondylocladium  airovirens) 

of  the  Potato  (i).  —  Schitltz  S.  Eugknk,    in  Journal  of  Agricultural  Research,  Vol.  VI, 
Xo.    ic,  pp.  339-350.  PI.  Xl^V-XIyVIII.  Washington,  D.  C,  1916. 

The  researches  made  in  connection  with  the  potato  disease  kno\^■n  as 
"silver  scurf",  and  caused  by  S/'o;;c/\'/oc/((r(i'///m  rf/';'Ot'f>(?ws  Harz.,  show  that 
in  spite  of  the  great  differences  in  the  size  of  the  spores  (which  had  led  some 
writers  to  assume  the  existence  of  two  different  species,  with  macrospores 
and  microspores),  there  realh^  exists  only  a  single  species.  This  follows 
clearly  from  the  fact  that  by  cultivation  in  pure  lines  (namely,  from  a  single 
spore)  conidia  are  obtained  measuring  from  18  to  64  ;j,.  5.  atruvircns  ex- 
hibits a  negative  heliotropism,  which  does  not  materially  affect  the  develop- 
ment and  appearance  of  the  infection. 

In  agar  cultures  the  conidia  and  mycelium  withstand  the  most  intense 
desiccation  without  being  affected.  The  thermal  optimum  lies  between  2i<^ 
and  270,  the  maximum  amounts  to  30°  C  ;  as  regards  the  mininuun,  gro\\i:h 
ceases  at  20-30  C,  death  only  occurs  at  —  10'^  C. 

Neutral  or  slightly  acid  media  are  thus  apparenth^  most  adapted  to 
bring  about  the  growth  of  the  fungus.  The  presence  of  5  per  cent  of  sac- 
charose in  the  agar  prevents  the  formation  of  the  spores. 

The  parasite  enters  the  tubers  through  the  lenticels,  and  its  mj'celium 
over-runs  the  epidermis  and  the  more  superficial  layers  of  the  bark,  which 
it  breaks  up,  producing  lesions  of  various  kinds.  The  epithelium  breaks 
away  in  the  form  of  silvery  scales  ("  silver-scurf  ")  The  nutritive  value  of 
the  potatoes  is  not  diminished,  but  their  marketable  value  is  very  much 
depreciated. 

The  infested  potatoes  readih*  carry  the  disease  from  one  place  to  an- 
other, and  in  the  same  locality  they  carry  it  over  from  one  season  to  another  ; 
the  mycelium,  the  conidia  and  sclerotia  retain  their  vitality  for  a  long  time, 
and  as  soon  as  the  degree  of  humidity  and  temperature  allow,  they  grow  and 
develop  rapidly. 

As  active  means  of  preventing  the  spread  of  the  disease  the  following 
are  advised  :  i)  treating  the  infected  tubers  with  a  hot  solution  of  I  %  mer- 
curic chloride ;  2)  maintaining  a  very  low  temperature  in  the  places  of  storage  ; 
3)  discarding  even  slightly  infected  potatoes  when  sowing. 

1035  -  Tobacco  Diseases  and  Pests  in  Eastern  Java.  —  .See  xo.  967  of  this  Buiidin. 

103G  -  Diplodia  sp.,  a  Melon  Disease  in  the  United  States.  —  Meier  f.  c,  in  journal 

of  Agricultural  Research,  Vol.  VI,  Xo.  4,  pp.  149-152,  PI.  XVII.  Washington,  D.  C,  1915. 

According  to  the  facts  reported  in  this  preliminary  notice,  fruit  deal- 
ers in  the  United  vStates  have  in  the  past  few  years  had  heav}'  losses  in  con- 
sequence of  a  disease  attacking  melons  {CitruUus  vulgaris)  in  railway-  trucks 
and  sometimes  destroying  a  large  part  of  the  goods  or  rendering  them  un- 
saleable before  they  reach  their  destination. 

The  first  symptom  of  the  disease  is  a  slight  discolouration  of  the  rind, 
which  -Starts  at  the  stalk  and  finally  involves  almost  the  entire   surface  of 

(i)  See  :iiso/^.  Sept.  191 3,  Xo.  1105  and  />.  X.;v.  pji  j,  Xo.  1070.  [Ed.) 
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the  fruit.  The  tissue  of  the  rind  then  softens  and  shrinks,  the  pulp  becom- 
ing black  and  gelatinous. 

The  writer  was  able  to  isolate  and  cultivate  the  pathogenic  agent.  It 
consists  of  a  species  as  yet  unidentified,  belonging  to  the  genus  Diplodia  ; 
the  diagnosis  was  confirmed  by  the  entirely  positix^e  results  of  a  series  of 
artificial  inoculations. 

The  fungus  has  separate  or  adjacent  pycnidia,  which  may  or  may  not 
be  covered  with  a  network  of  hyphae  from  180  to  250  [x  in  diameter  ;  the 
spores  are  oval,  24-30  X  10-14  V-'  brownish-black  and  segmented.  In  the 
matter  extracted  from  artificially  inoculated  melons  the  presence  of  para- 
physes  was  not  observed ;  the  latter  developed  on  cultivating  the  fungus 
on  cylinders  of  potato. 

In  the  United  States  the  principal  crops  attacked  by  Diplodia  are  the 
sweet  potato,  Citrus  fruits,  maize  and  the  cotton  tree.  As,  in  the  South,  cot- 
ton fields,  sweet  potato  and  melon  fields  are  not  separated  from  each  other, 
it  was  of  interest  from  the  economic  point  of  view  to  ascertain  whether  a 
.species  of  Diplodia  found  on  the  one  host  is  capable  of  development  on  an- 
other also.  Experiments  in  this  direction  yielded  positive  results :  a  cul- 
ture of  D.  t liber icola  E.  et  E.,  inoculated  into  healthy  melons  produced 
a  series  of  symptoms  identical  with  those  described  above. 

1037  -  Sclerotinia  libertiana,  a  Disease  of  Citrus  and  Other  Plants  Cultivated 
in  California.  —  Smith  O.  Clayton,  in  Pliytopatholoi,y,  Vol.  6,  No.  3,  pp.  268-278.  Fig.  5, 
Baltimore,  Md.,  1916. 

The  citrus  disease  known  under  the  name  of  "  white  mould"  or  "  cot- 
tony rot  "  is  very  frequent  in  California,  in  storage  places  of  citrus  fruits 
during  the  period  January  to  March.  Besides  the  fruits  of  the  lemon  tree, 
it  also  attacks  the  small  branches  of  orange  trees  and  lemon  trees 
in  the  plantation,  and  likemse,  but  more  rarely,  the  flowers  of  the  lemon 
tree.  The  pathogenic  agent  is  supposed  to  be  Sclerotinia  Libertiana  Fuckel. 
The  pathological  changes  observed  on  the  fruits  is  characterised  externalh- 
by  an  abundant  white  growth  of  mycelium  of  cottony  appearance,  and  inter- 
nally by  a  progressive  softening  which  converts  the  tissues  into  a  soft  mass. 
The  disease  spreads  rapidly,  and  all  the  lemons  contained  in  one  case  are 
soon  infested,  and  form  a  dangerous  centre  of  infection  in  the  store  house. 
The  bark  of  the  small  branches  of  the  plants  growing  in  the  open  air  or 
under  glass  becomes  ashy  in  colour  and  fibrous  in  consistency,  and  gum  ex- 
udes plentifully  all  around  the  infected  plant.  5c/.  Libertiana  can  likewise 
develop  in  the  flowers,  where  excellent  conditions  are  available  in  the  thick 
mass  of  the  petals  at  the  beginning  of  flowering. 

This  fungus  not  only  attacks  Citrus  spp.  but  also  the  flowers  of  the  apri- 
cot, the  small  branches  of  the  alligator  pear  tree  {Persea  gratissiiiui),  cucum- 
ber, tomatoes,  vetches,  lettuce,  nettles,  egg-plants,  etc. 

The  practice  prevailing  in  California  of  sowing  vetches  in  citrus  planta- 
tions mu.st  have  contributed  greatly  to  the  spread  of  the  disease. 

It  is  also  easy  to  produce  artificial  infection  of  the  disease  on  lemons  in 
a  wet  environment,  by  means  of  applications  or  inoculations  of  mycelium, 
sclerotia,   spores  or  fragments  of  apothecia  of  the  fungus.     In  this  respect 


DISEASES    OF    VARIOUS    CROPS  I381 

the  results  were  always  positive,  even  when  substances  of  different  source 
and  origin  were  used,  isolated  in  several  parts  of  the  United  States  from  the 
different  hosts  of  the  parasite. 

Cultures  of  lucerne  affected  with  Sci.  Trifoliorum  also  causes  rotting 
of  the  fruits  of  the  lemon  tree,  which,  however,  instead  of  turning  straw  yoi- 
low  as  in  the  other  cases,  assumed  a  nut-brown  colour. 

As  means  of  control  it  is  advised  to  wash  the  citrus  fruits  with  an  0.02 
per  cent,  solution  of  sulphate  of  copper. 

1038  -Black  Rot  of  the  Vine  {Gu/gnard/a BidweJ//i)  Attacking  V/t/s  rotun- 
difolia  and  V.  Munsoniana  (Muscadine  Grapes)  in  the   United   States  of 

America. —  See  Xo.  987  of  this  Bulletin. 

103Q     hypoderma  deformans  n.  sp.,  Attacking  the  Lea,ves  of  Pinus  ponde- 

rosa  in  the  United  States  and  Canada.  —  weir  james  r.,  in  jomnai  of  Agricultural 

Research,  Vol.  VI,  Xo.  8,  pp.  277-288,  Fig.  1-4,  PI.  XXXII.  Washington,  D.  C,  1916. 

The  writer  describes  as  a  new  species,  under  the  name  of  Hypoderma  de- 
formans n.  ,sp.,  a  fungus  which  attacks  the  leaves  of  Pintis  pofiderosa  lyaws. 
in  several  parts  of  the  United  States  and  Canada  :  Montana,  Oregon,  Idaho, 
Washington  and  British  Columbia. 

The  black,  glossy  apothecia,  10  mm.  in  length  and  about  I  mm.  in 
width,  may  develop  in  the  form  of  a  continuous  or  broken  band  over  the  en- 
tire length  of  the  leaf ;  the  asci  are  spindle-shaped,  the  spores  olive  green 
in  colour,  transparent,  slightly  curved,  with  blunted  tip,  and  have  a  septum 
on  reaching  maturity- ;  the  paraph3^ses  are  numerous  and  thread-like,  slightly 
swollen  at  the  tip. 

The  end  of  the  infected  leaves  turns  yellowish  brown,  and  this  change 
spreads  more  or  less  rapidly  throughout  the  leaf  until  the  final  appearance  of 
the  apothecia.  The  exact  length  of  time  between  the  first  symptoms  of  the 
disease  and  the  ripening  of  the  apothecia  varies  greatly,  being  sometimes 
April-May  to  November  ;  it  is  occasionally  prolonged  until  the  followino- 
spring.  The  apothecia  may  contain  asci  in  all  stages  of  development,  so  as 
to  produce  ripe  spores  continually.  The  period  of  most  intense  spore  form- 
ation, however,  is  found  to  be  in  I\Iay  and  June,  when  rains  are  frequent 
and  when  the  plants  have  attained  their  maximum  active  growth.  The  leaves 
attacked  end  by  withering  completely  and  falling,  which  causes  manv 
troubles  and  changes  in  the  growth  of  the  buds.  One  of  the  most  conspicuous 
phenomena  consists  of  the  appearance  of  very  large  "witch's  brooms" 
of  a  diameter  of  1-2  yds  and  a  weight  exceeding  one  cwt.  The  formation 
of  these  witch's  brooms  had  been  erroneously  attributed  to  Razoumofskya 
campylopoda  (Engelm.)  Piper  ("  yellow-pine  mistletoe  "),  but  they  are  cer- 
tainly coimected  with  the  presence  of  Hypoderma  defoniiajis.  The  bran- 
ches thus  deformed  are  generally  sterile. 

The  disease  not  only  attacks  plants  which  have  already  attained  a 
certain  growth,  but  also  young  nursery  plants,  causing  the  death  of  the  lat- 
ter when  the  attack  is  verv  severe. 
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1040  -  "Witch  Weed"  or  "  Rooi-Bloem"  (Strig-a  lutea),  a  Phanerogam  parasitic 

on  Maize  in  Rhodesia.—  Walter   J.   a.   T.,   in    The   Rhodesia    A'^ncnltv.ral  Journal, 
Vol.  XIII,  No.  2,  pp.  234-236.  Salisbun',  iqi6. 

The  appearance  of  "witch  weed"  or  "  rooi  bloem"  [Striga  lutea)  has 
been  reported  in  the  valley  of  Mazoe  ;  its  occurrence  is  recognised  b}'  the 
scarlet  colour  of  the  inflorescence  and  the  reduction  in  the  foliage.  It 
attaches  its  roots  to  those  of  maize  and  deprives  its  host  of  a  considerable 
quantity  of  sap,  hindering  its  growth  and  sometimes  preventing  the  forma- 
tion of  the  ear. 

S.  lutea  spreads  rapidly,  and  is  capable  of  destro3dng  within  a  short  time, 
throughout  entire  districts,  the  crop  of  maize,  this  being  the  only  cultivated 
plant  which  is  the  host  of  the  j^arasite.  In  consequence  of  this  fact  control 
experiments  were  carried  out  by  means  of  appropriate  rotations,  but  the 
result  of  these  trials  was  negative,  owing  to  the  persistence  of  the  Striga  seeds, 
which  are  capable    of  retaining  their  vitality  for  many  years  in  the  soil. 

The  only  practical  remedy  is  to  pull  up  the  Striga  plants  and  destroy 
them  by  fire  as  soon  as  they  appear  on  the  surface  of  the  soil. 

10^1  -  Khaki  Weed  {Alieinanthera  Achyrantha)  in  Queensland.  —  Bailey  j.  f. 

and   White  C.  T.,  in  Queensland  Ai^ricultural  Jourmd,   Xew  Series,    Vol.    V,    5th    Part, 
pp.  277-278,  Fis;.  I.  Brisbane,  1916. 

A  description  of  the  "  Khaki  weed  "  [Alternanthera  achyrant/m  R. 
Br.).  It  was  imported  from  Argentina  to  Africa  in  forage  during  the  Boer 
war.  It  was  introduced  into  Australia,  first  invading  New  South  Wales 
and  afterwards  extending  to  Queensland. 

1042  -  Cut-leaved  Nightshade  (So/anum  triflorum  Nut.)  and  London  Rocket  {Si- 
symbrium Irio).  New  Weeds  in  New  South  Wales.  —  Hamilton  a.  a.,  in  .4^^/- 

cultural  Gazette  of  New  South  Wales,  Vol.  XX\'II,  4th  Part,  pp.  273-276.  Syclne}-,  1916. 

"  Cut-leaved  nightshade  "  {Solanum  triflorumNnt.)  a  solanaceous  plant 
reported  in  the  district  of  Cooma.  The  berries  and  overground  parts  of 
the  plant,  which  contain  solanine,  are  poisonous. 

"  London  Rocket  "  {Sisymbrium  Irio  Iv.)  a  crucifer  met  with  in  the  envi- 
rons of  Cobar  and  N3mgan.  The  plant  was  probably  introduced  with 
lucerne  seeds.  It  has  no  injurious  properties,  but  in  view  of  the  rapidit}' 
and  intensity  with  which  it  spreads  in  lucerne  fields,  replacing  the  crop, 
S.  Irio  is  regarded  as  a  weed. 

1043  -  Agrosiemma  githago  among  Cereal  Grains.  Determining  the  Coefficient 

of  Impurity.  —  .See  Xo.  ()66  of  this  Bulletin. 
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INJURIOUS  INSECTS  AND  OTHER  IvOWER  ANI^IAIvS. 
1044  -  Experiments  in  Locust  Control  by  Means  of  Coccobacillus  acridiorum  means 

in  Argentina  (i).  —  Kraus  Rudolf,  in  Centyalblatt  fur  Bakterioloi,ie,  Parasitcnkundc  und       of  prevention 
Infcktiomkninkheiten,  Vol.  45,  Xo.  18-25,  pp.  594-599.  Jena,  June  19,  1916.  and  control 

The  writer  first  gives  a  description  of  Coccobacillus  Acyidiormn  dis- 
covered by  Felix  d'Herelle  in  Mexico  in  1909.  He  then  refers  to  the 
control  experiments  conducted  by  d'H:6rellE  himself  in  Mexico,  and  finally 
he  mentions  the  observations  made  on  this  bacterium  in  Colombia,  vSouth 
Africa  and  Argentina. 

In  Argentina,  the  Ministry  of  Agriculture  has  appointed  a  Commission, 
of  which  the  Author  is  a  member,  the  object  of  which  was  to  repeat  the  ex- 
periments of  d'Herelle  and  draw  up  a  detailed  report  on  the  results  ob- 
tained. The  Commission  had  at  its  disposal  cultures  coming  direct  from 
the  Pasteur  Institute  and  which,  according  to  bacteriological  investigations, 
corresponded  perfectly  to  the  Coccobacillus  of  d'He;relle. 

D'HiiRELLE  described  this  Coccobacillus  as  a  micro-organism  having 
few  typical  characters.  For  that  reason  the  Author  thought  it  necessary 
to  determine  in  the  first  place  whether  in  the  intestine  of  locusts  there  are 
no  micro-organisms  resembling  the  Coccobacillus  of  d'He;relle.  He  was  able 
to  isolate  from  the  intestine  of  the  healthy  insect  organisms  which  are  mor- 
phologicalh'  identical  with  the  Coccobacillus,  which  led  him  to  suppose  that 
this  latter  is  usually  present  the  intestine  of  the  locust. 

For  the  purpose  of  successful  control  of  locusts  in  the  open  field,  a  viru- 
lent culture  is  required,  according  to  d'H^relle,  who  says  that    before 
beginning  the  experiment  the  virulence  must  be  checked  to  see  whether 
it  is  sufficiently  eft'ective.     Unfortunately  no  criterion  of  virulence  is  indi 
cated. 

He  only  says  that  12  passages  through  locusts  are  sufficient  to  give  the 
cultures  the  necessary  virulence. 

The  virulence  was  determined  bj'  the  writer  by  means  of  a  normal  loop. 
The  culture  used  first  had  a  virulence  of  1/200  loop,  and  later,  after  passing 
through  the  locusts,  a  virulence  of  1/2000  loop.  The  virulence  of  this 
culture  remains  unchanged  for  a  long  time.  The  writer  not  only  increased 
the  virulence  of  the  Coccobacillus  of  d'Herelle,  but  also  found  that  the  same 
effect  may  be  equall)'  well  obtained  in  relation  to  the  micro-organisms  iso- 
lated from  the  intestine  of  locusts. 

After  checking  the  virulence  the  Author  made  experimental  infection 
with  Coccobacillus  in  the  laboratory,  giving  infected  foods  to  the  locusts. 
Contrary-  to  the  observations  of  other  experimenters,  he  ascertained  that 
these  insects,  even  in  captivit^^  will  take  fairl)^  large  quantities  of  food.  The 
experiments,  however,  were  negative  in  result,  ev^en  when  large  rations  of 
infected  food  were  given. 

(i)  See  also  B.  April  1913,  X'o.  750.  •  (£'/•) 
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The  writer  next  made  experiments  in  the  open  field  with  young  insects. 
With  this  object  he  selected  localities  liable  to  invasion  and  distinguished 
by  good  climate  and  abundant  herbage.  For  the  purposes  of  the  experi- 
ments the  plots  were  surrounded  by  a  zinc  band,  as  is  done  for  mechanical 
methods  of  control.  The  bacterial  culture  was  spread  over  several  plots 
containing  young  locusts,  but  without  success.  In  no  case  was  an^^  endemic 
destruction  of  the  insects  observed  in  consequence  of  the  treatment.  Even 
in  one  case  where  200  insects  afterwards  placed  on  the  plot  were  artificially 
infected,  the  results  obtained  were  negative. 

The  writer  draws  the  following  conclusions  : 

i)  It  is  not  possible  to  produce  in  the  open  field  the  epidemic  infec- 
tion and  the  death  of  young  locusts  by  spra}dng  with  a  culture  of  Coccoha- 
cilliis  the  virulence  of  which  has  been  increased  by  successive  passages; 

2)  It  may  thus  be  concluded  that  this  Coccobacillus  is  a  normal  in- 
habitant of  the  intestine  of  healthy  locusts,  and  that  it  only  kills  the  latter 
when   injected  into  the  abdominal  cavit}^ ; 

3)  By  administering  this  bacteriimi  to  young  locusts  with  food,  no 
infection  is  obtained. 

1045  -  Spicaria    Cossus  n.  sp.,  a  Hyphomycete   isolated  from  the  Larva  of 
"  Cossus  Rongebois  "  {Cossus  Cossus).  —  i'ortier  j'aul  and  .Sartory,  in  Compics 

rendus  des  seances  de  la  Societe  dc  Binlogic,  Vol.  lyXXIX,  No.  14,  pp.  700-701,  Fig. 
Palis,  July  22,  1916. 

In  nature,  beneath  the  bark  of  various  trees  there  are  often  found  in 
the  larval  tunnels,  mummified  larvae  of  Cossus  cossus  (i)  invaded  by  a 
pinkish-white  fungus  resembling  silkworm  larvae  which  have  died  from 
"  muscardine  ". 

On  killing  a  larva  of  Cossus  and  keeping  it  under  suitable  conditions 
of  humidity,  the  same  pinkish- white  fungus  is  seen  to  develop  in  its  tissues. 

The  writers,  who  have  made  a  stud}^  of  this  fungus  on  several  speci- 
mens of  caterpillars  taken  wild  or  reared  in  captivity,  describe  it  under  the 
name  of  Spicaria  Cossus  n.  sp. 

1046  -  A  Form  of  Botrytis  bassiana.  Isolated  from  the  Larva  of  the  Macrole- 

pidopteron  7Vo/7a^r/a  typhae. —  I'ortier  Paul  and  SartoRy  in  Comptcs  nndiis 
des  seances  de  la  Societe  dc  Biologic,  Vol.  I,XXIX,  Xo.  14,  pp.  702-703.  Paris,  July  22, 
1916. 

The  larva  of  Nonagria  ty-phac  lives  inside  the  stalks  of  TypJia  laiifoHa 
devouring  the  pith. 

On  killing  one  of  these  caterpillars  and  keeping  it  in  a  sufiiciently  moist 
place,  it  is  seen  to  mummify  and  become  covered  with  a  whitish  coating 
made  up  of  the  fructifications  of  Botrytis. 

From  the  morphological  point  of  view,  it  is  not  possible  to  differentiate 
the  Botrytis  on  Nonagria  from  B.  Bassiana  ;  on  the  other  hand,  the 
different  biological  characters  which  the  Authors  have  been  able  to 
ascertain  do  not  appear  to  them  sufficient  to  constitute  the  Botrytis  on 
Nonagria  a  new  species. 

(i)  See  7^'.    Jan.    1913,  X"  88  and    Jan.    1915,   X°  131.  Ed.) 
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io^7  -  The  Successful  Treatment  with  Insecticides  of  Plants  in  Flower. —  scc  xo.  963 

of  this  Bulletin. 

104S  -  Insect  Pests  of  the  Sugarcane  in  Queensland,  Australia.—  jarvis  edmuxd,  in  insects 

Queensland  Bureau  of  Suf^ar  Experiment  Stations,  Division  of  Entomoloi,y,  Bulletin  Xo.  3,  injurious 

pp.  48,  PI.  I-IV.  Brisbane,  191 6. 

List  of  insect  pests  of  the  sugar-cane  in  Queensland,  accompanied  by 
particulars  as  to  the  nature  and  extent  of  the  damage  sustained  and  the 
habits  and  distribution  of  these  insects. 

i)  The  "  noctuid  moth  borer  "  {Phragmatiphila  truncata  Walk.  —  fani. 
Noctuidae),  caused  extensive  injury  to  plantations  in  October  1914  ;  the  lar- 
vae make  their  waj'  into  the  3'oung  shoots  and  still  tender  buds,  mine  tunnels 
and  partly  destroy-  the  tissues  ;  they  cause  a  rapid  drying  up  of  the  foliage. 
Natural  enemies  are  :  Pheidole  megacephala ;  Apanteles  nonagriae  v^hich.  kills 
the  larvae,  and  Euplectus  howardi  which  destro^'s  a  large  number  of  pupae ; 

2)  Moth  stalk  borer  [Diatraea  saccharalis  Fabr.  —  fam.  Crambidae)  :  this 
insect,  so  greatly  feared  elsewhere,  hardly  causes  any  injury  in  Queensland, 
where  climatic  conditions  and  natural  enemies  impede  its  development  ; 

3)  Beetle  borer  {Rhabdocnemis  obsciiriis  Boisd.  —  fam.  Citrcitlionidae),  has 
established  itself  in  the  district  of  Johnstone  River,  where  it  destroys  some 
thousands  of  tons  of  cane  every  year  ;  for  control,  a  tachinid  fly,  which  is  its 
natural  enemy,  was  recently  introduced  into  the  region,  namely,  Ceromasia 
sphenophori  Vil.,  discovered  in  New  Guinea  and  already  tried  with  success 
in  the  Fiji  Islands  ;  4)  Moth  shoot-borer  (Polyocha  sp.  —  fam.  Pyralidae), 
which  is  rather  rare  ;  the  writer  met  with  it  in  November  at  Pyramid, 
where  it  attacked  the  young  shoots  in  the  same  way  as  Phragmatiphila  ; 
5)  Opogona  glycyphaga  Meyr.  (fam.  Tineidae)  occa.sionally  attacks  the  seed 
beds  and  sometimes  destroys  up  to  80  %  of  the  buds  ;  also  gnaws  the  leaf 
sheaths  and  the  bark,  and  at  times  makes  its  way  inside  the  cane  and  tunnels 
its  walls  ;  6)  Loxostoma  sp.  (fam.  Tineidae)  and  Cosniopterix  sp.  (fam.  Elachi- 
stidae)  are  unimportant ;  7)  Black  ganger  [Heferonychus  sp.,  fam.  Scara- 
baeidae) ;  set  eater  {Pcntodon  australis  Blackb.  —  sub-fam.  Dynastides) 
and  white  ant  {Ternies  meridionalis  —  iam.  Termitidae),  only  occasional! 5^ 
injure  the  sugar  cane,  which  they  gnaw,  and  attack  the  newl}'  opened 
buds  and  young  plants  ;  8)  Wireworm  {Monocrepidiiis  sp.,  fam,  Elateridae) 
seriously  attacked  new  seedlings  on  the  alluvial  plains  of  Macka}^  and  in 
some  other  localities  of  the  district  of  Isis  in  1910  ;  9)  Yellow  winged  locust 
[Locnsta  danica  Linn.,  fam.  Acridiidae)  invaded  the  western  and  northern 
provinces  of  Qneensland  in  1912  in  huge  swarms  ;  they  devoured  the  leaves 
in  the  plantations  and  partly  destroyed  the  crop  ;  among  their  natural  ene- 
mies there  are  noted  Scelio  australis  and  5.  ovi  parasitic  on  the  eggs ; 
10)  Large  mottled  locust  (L.  australis  Brunner)  is,  like  the  last-named  species, 
common  in  the  coast  region  of  Queensland  and  New  South  Wales  ;  11)  Long- 
nosed  locust  {Airactomorpha  crenaticeps  Blanch.)  ;  short-horned  locust  {Oxya 
velox  Fab.);  Cyrtacanthacris  (?)  proxima  Walk.;  C.  /j/ag/a/a  Walk.;  C.  gnttii- 
losa  Walk.,  all  belonging  to  the  family  Acridiidae  ;  these  insects  occur  in 
the  cane  plantations  of  Queensland,  but  so  far  have  not  occasioned  an}-  great 
damage  ;  12)  Army  worm  {Cirphis  nnipnncta  Haw.,  fam.  Noctuidae),  wrought 
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great  havoc  in  191 2  in  the  districts  of  Cairns  and  Mossman  ;  13)  Skipper  but- 
terfly {Paritara  mathias  Fab.,  fam.  Hesperidae),  the  larvae  of  which  were 
seen  gnawing  the  leaves  of  the  canes  at  Harvey's  Creek  in  December  1914  ; 
14)  Telicota  aiigias  krcfftiMacl.  (fam.  Hesperidae)  and  Padraona  marnas  Feld. 
(fam.  Hesperidae) ,  the  larvae  of  which  were  sometimes  observed  in  the  planta- 
tions at  Babinda  ;  15)  Grass  worm  {Chusaris  rhodias  Turner,  fam.  Noctui- 
dae)  attacked  leaves  at  Gordonvale  on  the  2nd  September  1914  ;  16)  Web 
worm  {Harmologa  miserana  Walk.  (?),  fam.  Tortricidae),  at  Pyramid,  towards 
the  end  of  October  1914,  was  observed  on  the  rhizomes  of  the  cane  ; 
17)  Browntail  moth  {Euproctis  holoxutha  Turner,  fam.  Liparidae) ,  occasion- 
ally attacks  the  foliage ;  18)  Plant  eating  beetle  {Rhyparida  morosa  Jac,  fam. 
Chrysomelidae) ;  its  usual  host  is  assumed  to  be  blady-grass  [Imperata  arun- 
dinacea),  which,  however,  is  disappearing  little  by  little  owing  to  the  ex- 
tension of  cultivation  ;  the  insect,  thus  forced  to  seek  its  food  alsewhere,  be- 
gan to  attack  the  sugar  cane  ;  the  savanna  and  heath  fires,  usually  ignited 
every  year,  effectively  help  to  prevent  excessive  development  and  spread  of 
this  parasite  ;  19)  Colasposoma  sellatum  Balj^  Rhyparida  didyma  Fab. 
(fam.  Chrysomelidae)  and  the  leaf  eating  weevil  {Stenocorynus  aridus  Pasc, 
fam.  Cnrcidionidae)  are  rather  rare  and  economically  unimportant  ; 
20)  Aphis  sacchari  Zehn.,  A.  adusta  Zehn.  (fam.  Aphididae),  Tetigonia  par- 
thaonn.  sp.  Kirk  (fam.  Tetigoniidae),  Perkinsiella  saccharicida  Kirk.  (fam. 
Asiracidae),  Aleurodes  berghi  Sign.,  snow  fly  (fam.  Alenridae) ,  Ripersia  sp. 
(fam.  Coccidae)  and  Pseudococcus  [calceolariae  Mask?)  (fam.  Coccidae)  cause 
more  or  less  damage  to  plants,  of  which  they  suck  the  leaves  ;  21)  Lepidiota 
alhohirta  Waterh.,  L.  jrenchi  Blackb.,  L.  rothei  Blackb.,  L.  caudata  Blackb., 
L.  /roggatti  Mad.  (fam.  Melolonthidae);  Dasygnaihus  aiisfralis  dejeani  Macl., 
Xylotrupes  australicHs  Thomp.,  Isodon  puncHcollis  Macl.  (fam.  Dynastidae); 
Cacachroa  decorticata  Macl.  (fam.  Cetoniidae);  Anoplognatus  hoisduvali  Boisd. 
(fam.  Anoplognatidae)  and  Anomala  australasiae  Blackb.  (fam.  R^tiellidae) 
attacks  the  roots  of  the  cane  ;  the  most  formidable  among  these  latter 
insects  is  undoubtedly  Lepidiota  alhohirta.  To  control  it  light  traps  are 
used  and  also  arsenical  compounds  with  some  success. 

1049  -  Nys/us  viniior,  a  Hemipterous  Pest   in  Australia.  —  i'roggat  \x.  w.,  m 

Agricultural  Gazette  nf  New  South  Wales,  Vol.  XXVII,  4th  Part,  pp.  270-272.  Sydne}-,  191 6. 

The  Rutherglen  bug  {Nysius  vinitor  Berg)  which  appeared  in  dense 
clouds  throughout  the  territory  of  New  South  Wales,  South  Australia  and 
the  State  of  Victoria,  has  caused  much  injury  there  to  orchards,  seed  plots 
and  even  garden  flowers  (1915-1916). 

■  The  presence  of  this  insect  in  a  potato  and  tomato  field  is  immediately 
revealed  b}-  the  fall  and  yellowing  of  the  leaves,  and  rapid  destruction  of 
the  fruits.  Peaches  and  apricots  are  attacked  in  all  stages  of  growth  and 
spoilt  by  the  numerous  holes  which  Nysiiis  opens  in  the  skin  in  order  to 
draw  out  the  pulp  juices. 

The  following  means  of  control  are  advised  :  i)  destroA'ing  by  fire  the 
grass  prairies  amid  which  the  insect  lays  its  eggs,  and  from  which  the  first 
migrating  columns  which  invade  cultivated  lands  start  ;  2)  applying  an 
infusion  of  tobacco  and  soap  ;  when  the  insect  is  in  the  early  stages  of  deve- 
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lopnient  good  results  may  be  obtained  ;  3)  t;sing  kerosene  torches  against 
adults ;  a  bundle  of  branches  fixed  to  the  end  of  a  rod  is  dipped  in  kerosene 
and  lit ;  by  rapidly  moving  the  flame  round  and  among  the  plants  the  insects 
are  imm.ediately  killed,  but  care  and  some  skill  are  required  to  carr\-  out 
this  operation  without  burning  the  leaves  or  the  fruits  ;  4)  resort  may  be 
had  to  the  use  of  light  traps  ;  good  results  were  obtained  \Yith  them  in  sever- 
al localities,  but  the  method  however  is  too  expensive  and  complicated 
to  become  a  customary  practice  on  a  farm. 

1030  -  Unspotted  Tentiform  Apple  Leaf  Miner  (Ornfx  geminatella),  a   Micro- 
lepidopterous  Pest  of  several  Fruit  Rosaceae  in  America.  —  iiasemanIv.,  in  jourmiof 

Agricultural  Research,  Xo\.  XI,  No.  8,  pp.  289-295,  PI.  XXXIII.  Washington,  D.  C,  1916. 

Ornix  geminatella  Pack,  has  been  extremely  abundant  in  Missouri  of 
late  years,  and  has  attracted  the  attention  of  fruit  growers  throughout  the 
State.  The  insect  lays  its  eggs  on  the  leaves  of  several  Rosaceae,  and  the 
larvae  hatched  from  them  bore  tunnels  in  the  thickness  of  the  leaves,  damag- 
ing them  to  a  lesser  or  greater  extent. 

Among  the  hosts  of  Ornix  the  writer  enumerates  the  following  :  apple 
tree,  crab-apple  {Malus  sp.),  Crataegus  spp..  Primus  spp.,  Pyrus  spp. 

As  regards  its  distribution,  0.  geminatella  has  been  reported  in  the  fol- 
lowing localities ;  New  England,  New  York,  Ithaca,  (N.  Y.),  Illinois,  Colorado, 
Kentucky,  Michigan,  Massachusetts,  Connecticut,  Ohio,  etc. 

The  natural  enemies  of  this  microlepidopteron  are  recorded  so  tar  as : 
Sympiesis  nigri femora  Ash.,  5.  tischerae  Ash.,  S.  fnef eor i  Giranlt,  Eulophus 
lineaticoxa  Girault,  5.  dolichogaster  Ash.,  5.  minntus  Howard  and  S.  litho- 
colletidis   Howard. 

105 1  -  Woolly  Pear  Aphis  (£r/oso/wa  pyricola  n.  sp.).  Injurious  to  the  Pear  Tree 

in  California.  —  B.\ker  a.  C.  and  Davidson  W.  M.,  in  Journal  of  Agricultural  Reseaich, 
Vol.  VI,  No.  10,  pp.  351-360,  Fig.  I.  Washington,  D.  C,  1916. 

The  writers  describe  as  a  new  species,  under  the  name  of  Eriosoma  pyri- 
cola an  aphis  hitherto  believed  to  be  E.  lanigertim.  Hausmann  (=  Schizo- 
neura  lanigera  Hartig)  or  "  woolly  apple-aphis  ".  This  new  species  attacks 
the  root  s3'Stem  of  all  kinds  of  pear  trees  in  California,  and  particularly  in- 
jures the  French  wild  pear  tree  so  commonly  employed  as  stock,  especially 
for  the  Bartlett  varieties.  The  Kieffer,  and  above  all  the  Japanese  t3'pes,  on 
the  other  hand,  are  highly  resistant.  The  wingless  form  of  this  aphis  usually 
lives  on  the  fibrous  radicles,  down  to  a  depth  of  a  yard  in  the  ground,  and 
the  colonies  are  generally  more  numerous  in  the  vicinit}^  of  the  trunk,  al- 
though frequently  met  with  even  at  3  or  4  yards'  distance.  This  Eriosoma 
does  not  confine  itself  to  attacking  the  young  roots,  but  also,  though  more 
rarely,  attacks  the  completely  formed  roots,  and  sometimes  even  the  main 
roots.  In  this  latter  case,  however,  it  is  localised  in  the  hardened  tissues 
developing  in  consequence  of  an  abrasion.  Colonies  of  this  aphis  can  even 
live  on  the  underground  part  of  tender  aixl  swollen  shoots.  It  is  not  like  E. 
lanigentm,  which  produces  tuberous  excrescences  and  lesions  on  the  largest 
roots  of  the  apple  tree  ;  it  prefers  the  rootlets,  and  destroys  them  without 
causing  the  appearance  of  any  special  hypertrophy.     Adult  trees  have  little 
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to  fear  in  the  attack  of  E.  pyricola,  and  only  in  extreme  cases  can  the  latter 
prevent  or  slightly  retard  their  growth.  The  case  is  quite  different  where 
it  is  a  question  of  3'oung  plants  less  than  4  years  old.  The  almost  simul- 
taneous loss  of  a  large  number  of  rootlets  may  completely  arrest  growth  and 
bring  about  a  premature  fall  of  the  leaves,  frequently  followed  by  the  death 
of  the  plant. 

Winged  forms  appear  in  autumn.  In  gardens  and  in  all  localities  where 
the  environmental  conditions  are  favourable  to  the  growth  of  the  winged 
individuals,  the  outbreaks  in  spring  and  at  the  beginning  of  summer  are  al- 
ways unimportant,  in  view  of  the  small  number  of  wingless  individuals 
which  hibernate  on  the  roots,  while  the  major  part  of  the  colony  migrates. 
I'rom  the  month  of  Juh'  onwards,  however,  the  aphids  increase  rapidly, 
attaining  their  maximum  number  in  September,  at  which  time  the  winged 
forms  appear.  The  departure  of  the  winged  swarms,  which  often  migrate 
even  to  great  distances,  also  marks  a  period  of  rest  for  the  plant,  which  now- 
having  nothing  to  fear  but  the  few  wingless  aphids  remaining  on  the  roots 
through  winter,  puts  forth  new  rootlets  and  gathers  strength  to  resist  fresh 
attacks. 

The  winged  forms  stay  on  the  leaves  and  trunk  of  the  pear  trees,  and 
afterwards  generally  take  up  their  abode  on  the  foliage  and  trunk  of  Alnus 
sp.,  where  they  go  through  their  life  C5xle  and  produce  the  sexual  generation. 

1052  -  Galerucella  cavicollis,  a  Coleopterous  Pest  of  Cherry  and  Peach  Trees 

in  the  United  States  (i).  —  Cushm.\nn  R.  a.  arid  Isely  Divight,   in  United  states  Depart- 
ment of  Agriciilture,  BulletinNo.  352,  pp.  1-28,  Fig.  1-9,  PI.  I-IV.  Washington,  D.  C,  1916. 

In  the  spring  of  1915,  the  cherry  and  peach  plantations  extending  over 
a  vast  area  in  the  north-east  of  the  United  States  sustained  considerable 
damage  from  a  sudden  and  formidable  outbreak  of  Galerucella  cavicollis 
Le  Conte  (cherry-leaf  beetle).  This  already  known  beetle  had  never 
previously  caused  such  extensive  injury.  Among  the  regions  which  suffer- 
ed most  are  the  vStates  of  New  York  and  Pennsylvania  and  the  northern 
part  of  Western  Virginia. 

The  adults  attack  the  leaves  of  the  cherry  and  peach  and  the  fruits 
of  the  cherry,  gnawing  them  and  producing  fairly  deep  injuries.  When 
the  attack  is  ver}-  severe,  the  plants  may  be  almost  completel)'  stripped  of 
leaves.  The  natural  host  of  Galeviicella  is  said  to  be  Primus  pensylvanica  (bird 
cherry)  which  spreads  with  great  rapidity  along  the  road  sides  in  the  thickets 
and  on  the  lands  formerly  occupied  by  forests  destroyed  by  fire,  which  form 
a  very  favourable  environment  for  the  growth  and  multiplication  of  the 
insect.  The  latter  hibernates  in  the  adult  form,  leaving  its  shelter  in 
the  spring  ;  it  mates  and  the  female  oviposits  at  the  foot  of  the  trees  amid 
the  dried  leaves  and  other  vegetable  detritus.  The  larvae  hatch  in  a 
fortnight,  and  when  full  grown,  pupate  in  a  hole  which  they  have  made 
in  the  soil.  The  adults  emerge  in  two  or  three  weeks  and  spread  through 
the  plantations  where  they  attack  the  leaves  and  fruits.     This  continues 
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throughout  the  good  season  until  the  first  colds  compel  them  to  seek 
shelter. 

Among  the  natural  enemies  of  Galeriicella  mention  must  be  made  of 
the  coleopteron  Lehia  ornata  Say,  which  attacks  the  adults,  tears  off  the 
elytra  and  feeds  on  the  soft  tissues.  It  also  kills  the  pupae  and  feeds  on 
them,  only  leaving  the  pupal  skin  intact. 

For  control  there  are  advised  :  i)  applications  of  40  %  solutions  of  ni- 
cotine sulphate,  in  the  proportion  of  one  part  to  600  of  water  ;  the  addition 
of  soap  (i  part  per  200  of  mixture)  increases  the  efficacy  ;  2)  applications 
of  sweetened  lead  arsenate,  especially  for  cherry-  trees,  according  to  the  fol- 
lowing formula  :  1.3  lb.  lead  arsenate,  0.33  galls  of  treacle  and  11  galls  of 
water. 

1053  -  Terrapin  Scale  (Eu/ecaniam  nigrofasciatum).  Injurious  to  the  Peach 

Tree  in  America.—  Simaxton  F.  I,.,  in  United  states  Department  of  A '^ri  cult  it  re,  Bureau 
of  Entomology,  BuUetin'So.  351,  pp.  1-96,  Fig.  20.  Washington,  D.  C,  1916. 

Eitlecanium  nigrofasciatum  Pergande  causes  more  and  more  serious 
injury  to  peach  trees  in  the  eastern  States  and  especially  in  Pennsylvania 
and  Maryland.  From  here  it  has  spread  to  the  north  where  it  attacks  other 
plants,  among  which  Acer  pseudoplatanus  ly.  and  A.  sacchariniim  L.  are 
its  favourite  hosts.  Towards  the  south-west,  it  has  already  reached  the 
Gulf  States  and  has  attacked  Phoradendron  spp.,  on  which  it  thrives  well. 
The  range  of  this  Eulecanium  tends  to  increase  in  such  measure  that  it 
soon  will  probably  be  spread  in  ail  the  regions  where  the  peach,  the  plum, 
Acer  spp.  (maple)  and  Phoradendron  spp.  occur  in  abundance. 

Host  plants  are  :  the  sycamore  maple  [Acer  pseudoplatanus  L.)  ;  sil- 
ver maple  [A.  saccharimim  L,.)  ;  sugar  maple  or  rock  maple  [A.  saccharum 
L.) ;  Amygdahis  Persic  a  L.  and  its  varieties;  spice-bush  {Benzoin  aestivale 
{l^.)  Xees)  ;  Betiila  spp.  ;  saffron  plum  (Boumelia  augustijolia  Nutt.) ;  Ca- 
stanea  dentata  (Marsh.)  Borkh. ;  red-bud  [Cercis  canadensis  ly.) ;  Japan  quince 
{Chaenomeles  japonica  Lindl.)  ;  Clematis  sp.  ;  hawthorn  {Crataegus  Oxycan- 
tha  ly.) ;  Crataegus  spp. ;  quince  {Cydonia  oblonga  Mill.)  ;  oleaster  {Elaeagnus 
angusti folia  L.)  ;  "  wahoo  "  or  "  burning  bush  "  {Evonymns  atropurpureiis 
J  acq.)  ;  Fraxinus  sp.  ;  iVmerican  holly  or  white  holly  {Ilex  opaca  Ait.) ; 
sweet  bay  {Magnolia  virginiana  I,.)  ;  wild  China  tree  {Melia  Azedarach  Iv.) ; 
Morns  sp.  ;  Xerium  Oleander  L.  ;  Olea  sp.  ;  wild  cherry  {Padus  .sp.) ;  mistle- 
toe {Phoradendron  spp.)  ;  sycamore  or  plane-tree  {Plaianus  occidentalis 
L.)  ;  European  plane-tree  {P.  orientalis)  ;  cottonwood  {Populus  deltoides 
Marsh.) ;  Simon  plum  or  apricot  plum  {Prunus  Simoni  Carr.) ;  Prunus  spp.; 
Pyrus  communis  L.  ;  P.  Mains  (ly.)  Britton  ;  live  oak  {Quercus  virginiana 
Mill.)  ;  Ribes  spp.  ;  Rosa  spp.  ;  weeping  willow  {Salix  habylonica  ly.)  ;  Sa- 
lix  spp. ;  soapberry  {Sapindus  marginatiis  Willd. ;  Tilia  spp.  ;  Vaccinium 
spp.  ;  Vitis  vinijera  L.  ;  and  Vitis  spp. 

Of  the  numerous  cultivated  host  plants,  the  peach  tree  has  suffered 
most  up  to  now.  Eulecanium  causes  two-fold  injury  :  i)  it  abstracts  the 
sap,  and  thus  in  course  of  time  weakens  the  leaves  and  impairs  their  functions; 
2)  it  deposits  honey-dew  on  the  leaves  and  fruits,  which  are  rendered  use- 
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less  both  owing  to  this  fact  and  to  the  abundant  growth  of  fungi,  which 
find  an  excellent  medium  in  this  honey-dew. 

The  natural  enemies  of  Enlecanium  may  be  divided  into  two  groups  : 
a)  the  predatory  enemies,  which  prey  on  the  j'oung  stages  or  adult  insects  ; 
h)  parasites. 

Among  the  predatory  enemies  are :  lace- wing  fly  {Chrysopa  nigricornis 
Burm.);  Hemerobius  stigmatenis  Fitch. ;  Laetilia  coccidivora  Comst. ;  Campto- 
hrochis  nehulosus  Uhl,  ;  and  Hyperai,pis  hinotata  Say. 

Among  the  parasites  are  Coccophagus  ater  How.  ;  C.  cognahis  How.  ; 
C.  lecanii  Fitch.  ;  c.  cinguliventris  Gir.  ;  C.  longifasciatus  How.  ;  C.  flavo- 
scutellum  Ashm;  C.  jraternus  How.;  A phycii s  annuli pes  Ash. ;  A  johnsonii 
How.:  A.  stomachosus  Gh.;Anagynis  niihilipennis  Gir.;  Eimotits  lividis, 
Ashm ;  Pachyneuron  altiscuta  How. ;  Prospalia  aurantii  How. ;  Chilonetirus 
alhicornis  How.  ;  Blastothrix  sericea  Dalm.   and  Comys  ftisca  How. 

As  artificial  means  of  control,  it  is  advised  to  apply  :  i)  in  the  spring, 
before  the  buds  open,  the  following  mixture  : 

Raw  linseed  oil 5  gallons. 

Gasoline      3         " 

Soap    ....            2  pounds 

Water 92  g?llon.= 

2)  after  the  trees  are  in  full  foliage,  and  before  the  Eidecaniwn  mi- 
grates leaf  ward,  apply  the  following  : 

Flour  (in  paste) 10  pounds 

Stone  lyime 13 

Sulphur 20 

Water  to  make 30  gallons 

1054  -  Anastrepha  serpentina,  a  Dipteron  Injurious  to  Several  Fruit  Plants 

in  Brazil  (i).  —  Da  Costa  I,ima  A.,in  Bolctim  do  Ministcrio  de  Agricitltura,  Industria 
e  Comincrcio,   Year  IV,   No.   3,   pp    99-104.   i    PI.   Rio  de  Janeiro,  1916. 

In  Brazil,  Anastrepha  serpentina  Wied  ("  mosca  de  frutas  ")  injures  the 
fruit  of  the  following  plants :  Mammea  americana  ly.  ("  abricoteiro  do  Para  "), 
Luciima  Caimito  A.  D.  C.  ("  abieiro  "),  Mimiisops  coriacea  Miq.  ("  abrico- 
teiro ")    and    Sapota    achras    Mill.     ("  sapoteiro  "). 

The  female  bores  a  hole  in  the  pericarp  and  deposits  its  eggs  therein, 
as  many  as  twenty  at  a  time  ;  the  larvae,  which  hatch  within  3  or  4  days, 
feed  on  the  pulp,  in  which  they  tunnel,  often  causing  the  fall  of  the  fruit. 

Means  of  control :  i)  gathering  and  destroying  the  damaged  fruit ; 
2)  spraying  with  sweetened  arsenical  solutions  (for  instance :  raw  sugar,  2.5 
lbs.;  lead  arsenate  30Z.;  water,  4  galls.) ;  the  applications  must  be  made  everj- 
15  da3'S  ;  3)  vessels  containing  poisoned  attractive  substances  (for  instance, 
sugared  water  and  ar.senic  salts),  which  are  suspended  to  the  branches  of 
the  fruit  plants  attacked. 

1055  -  Gravepine  Flea  Beetle  {Haltica  chalybea),  a  Coleopterous  Pest  of  Vitis 
rotundifolia  and  V.  Munsoniana  (Muscadine  grapes)  in  the  United  States 

of  America.—  .See  No.  <)^7  of  this  Bullciin. 

(i)  See  B.  April  1013,  No.  434.  (t''-) 
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IXjrRIOUS  VERTEBRATES. 
1056  -  The  Control  of  Field  Voles  in  Italy.  —  Splen-dore  alfoxso,  in  Rcndiconti  ddic  scdutc 

delta  Rcale  Accademia  dci  Lined,  Classc  di  Scienze  fisiche,  matematiche  e  naturali,  Series  5, 
Vol.  XXV,  2nd  Half  Year,  Part  I,  pp.  46-49.  Rome,  Juh'  1916. 

In  Capitanata  (province  of  Foggia)  and  the  adjoining  provinces  (i) 
which  have  been  invaded  by  field  voles,  the  Italian  Government  has  inter 
alia  appointed  a  Committee  instructed  to  take  such  measures  as  mav 
be  best  adapted  to  combat  this  scourge. 

Technical  experts  have  been  sent  to  the  region  over-run,  both  in  order 
to  study  the  effects  on  the  spot  and  to  undertake  control  measures  by  all 
possible  means.  Ditches  have  been  excavated  and  traps  used  to  prevent 
or  at  any  rate  limit  the  spread  of  the  field  voles  from  the  fields  to  the  vine- 
3'ards.  Different  poisoned  baits  have  been  put  down,  and  different  kinds 
of  virus  have  also  been  used. 

The  ditches  and  traps  proved  eft'ective,  but  insufficient  to  achieve  the 
purpose  in  view  of  the  extent  of  the  infested  parts  and  the  considerable 
number  of  the  rodents. 

Among  the  poison  used,  zinc  phosphide  alone  proved  efficacious  (2). 

The  dift'erent  viruses  gave  negative  results  undoubtedly  owing  to  loss 
of  their  virulence. 

It  is  well  known  that  the  viruses  which  have  been  recognised  as  suita- 
ble for  field  vole  control  are  Loffler's  bacillus  and  Danysz's  bacillus  (3).  They 
ma}-  be  transmitted  to  field  voles  either  bj*  subcutaneous  injections 
or  through  the  digestive  passages,  but  the  drawback  is  that  the  cultures 
easily  lose  their  virulence.  The  Ministry  of  Agriculture  therefore  instructed 
the  writer  to  undertake  investigations  with  the  object  of  producing  a  new 
virus  of  sufficient  acti^'ity  for  the  case  in  question  ;  the  investigations  were 
carried  out  partly  in  Capitanata  and  parth'  in  the  Laboratory  of  Agric- 
ultural  Entomology  of  the  Royal  University  of  Rome. 

In  field  voles  {Pytymys  savii)  captured  at  Cerignola,  the  writer  obser\-ed 
the  constant  presence  of  a  micrococcus,  both  in  the  circulating  blood  and 
in  the  various  internal  organs,  and  the  lymphatic  glands  in  dift'erent  parts 
of  the  body.  In  some  of  these  rodents,  for  which  a  microscopic  examination 
of  the  internal  organs  had  given  negative  or  almost  negative  results,  the  germ 
was  found  in  large  quantities  in  the  lymphatic  glands  of  the  axillae.  The 
micro-organism  is  readily  stained  with  aniline  dye  and  Gram's  stain.  In  the 
tissues,  where  it  occurs  both  within  and  without  the  cells,  it  often  has  the  coc- 
ciform  and  even  diplococcal  appearance ;  in  artificial  cultures  (agar  and  ord- 
inary- bouillon)  it  retains  this  appearance  for  some  time  ;  later  on,  it  takes 
on  a  more  and  more  bacillary  aspect,  and  occurs  likewise  in  short  and  thick- 

(i)  See  B.  August  1916,  No.  921.  (Ed.) 

(2)  See  B.  Januar\'  1914,  No.  89, 

(3)  See  B.   Tan.  1911,  No.  362;  B.  June  1911,  No.  2016  ;  B.   Oct.  1012,  No.  1488  ;  B.  Nov. 
1912,  N.  1567  ;  B.  July  1913,  No.  897  ;  B.  Jan.  1915,  No.  132.  (Ed.) 
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set  forms  sometimes  polar  staining  with  aniline  dyes.  At  Cerignola  the 
writer  found  this  micro-organism  both  in  dead  and  dying  voles,  and  even  in 
some  living  animals  more  or  less  healthy  in  appearance.  Certain  it  is  that 
the  presence  of  the  micrococcus  is  accompanied  by  a  high  mortality.  On  the 
other  hand,,  in  the  field  voles  captured  and  examined  at  Foggia  the  writer  did 
not  find  either  any  infection  produced  by  the  above  germ  or  epidemic  di- 
sease. 

The  writer  advises  scattering  the  dead  field  voles  collected  in  the  prin- 
cipal centre  of  the  infection  (region  of  Contessa  near  Cerignola)  through 
the  other  regions  over-run  by  these  rodents,  but  where  infection  in  these 
latter  has  not  yet  taken  place. 

The  writer  is  continuing  his  enquiries  in  order  to  ascertain  :  whether 
the  virus  can  be  communicated  by  means  of  ectoparasites  (fleas  and  especi- 
ally lice)  ;  whether  the  micro-organism  observed  by  him  is  more  or  less 
analogous  to  that  of  Loftier  and  Danysz  ;  whether  it  is  utilisable  in  field 
vole  control  and  in  what  wav. 


Alfredo  Ruggeri,  gerente  responsabile. 
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ORIGINAL  ARTICLES 


The  Selection  and    Hybridisation  of  American   Vines  in  Italy 

by 
Dr.   G.   Patane: 

Ministry  of  Agriculture,  Italy. 

Historical. 

The  replanting  with  resistant  vines  or  reconstitution  of  the  vine- 
yards destroyed  by  phylloxera,  was  begun  in  Italy  more  than  thirty  years 
ago.  For  this  purpose  seeds  of  American  and  French  vines  were  im- 
ported, and  from  these  plants  were  obtained,  of  which  only  the  strongest 
and  those  which  retained  intact  the  characteristics  of  their  species  were 
preserved.  At  the  same  time  the  work  of  hybridisation  between  these 
plants  and  the  native  vines  was  started,  but,  since  it  was  necessary  to 
submit  the  plants  produced  to  long  trials,  they  were  not  introduced  at  once 
into  general  cultivation.  However,  definite  conclusions  as  regards  many  of 
these  hybrids  produced  in  Italy  and  especially  in  Sicily  cannot  yet  be  giv- 
en, for  their  cultural  value  has  not  yet  been  tested  in  a  sufficient  number 
of  localities  or  in  sufficiently  diverse  conditions.  On  the  contrary,  for 
other  hybrids  experimental  trials  are  already  numerous  and  it  is  possible 
to  state  that  they  possess  valuable  qualities  as  regards  resistance  to  phyl- 
loxera and  to  drought,  adaptability  to  different  soil  conditions,  and 
affinity  for  the  native  vines. 

At  the  beginning  of  the  work  of  reconstitution  all  the  facts  of  this 
important  problem  were  not  known.  The  vine-growers  were  accustomed 
to  see  the  European  vine  prosper  in  almost  all  soils  and  the  most  diverse 
conditions,  and  believed  that  the  American  vines  would  do  so  ;  they  forgot 
that  the  innumerable  varieties  of  the  former  belonged  to  one  species  {Vitis 
vinijera),  while  the  latter  group  was  composed  of  various  species  adapted, 
throughout  centuries,  to  live  only  in  special  conditions.     As  a  result  fail- 
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ures  in  the  culture  of  the  American  vines  were  of  frequent  occurrence ; 
either  the  vine  chosen  as  stock  (graft-bearer)  was  not  adapted  to  the  na- 
ture of  the  soil,  or  the  grafting  rarely  took  successfully,  or  else  the  vine 
showed  but  little  affinity  for  the  native  plants  chosen  as  scions.  This 
explains  the  fact  that  certain  vines,  such  as  York  Madeira,  which  gave 
rise  to  much  enthusiasm  at  first,  disappeared  rapidly  from  the  reconsti- 
tuted vineyards ;  that  others,  such  as  Clinton  and  Jacquez,  commended  as 
direct  bearers  of  good  grapes,  have  suffered  the  same  fate  or  have  remained 
only  in  Umited  areas,  and  finally  that  certain  excellent  vines,  such  as 
Riparia,  which  is  cultivated  in  all  districts,  do  not  always  .give  the  results 
expected  from  them. 

Failures  of  this  kind,  however,  have  been  experienced  in  other  coun- 
tries ravaged  by  the  pest  of  phylloxera  ;  in  France,  for  example,  where 
in  the  early  years  of  reconstruction  the  vines  Taylor,  Concord,  Clinton, 
York  Madeira,  Jacquez,  etc.  were  widely  planted,  though  but  few  examples 
of  these  vines  are  found  there  toda3^ 

France,  which  had  preceded  Italy  in  the  work  of  reconstitution,  had 
in  the  meantime  selected  certain  American  vines  and  had  produced  some 
new  hybrids  which,  tested  in  the  vine-growing  regions,  had  given  good 
results.  The  Italian  vine-growers,  discouraged  by  their  failures  with  plants 
grown  from  seed,  had  recourse  to  the  vines  produced  in  France,  and 
began  to  import  them.  These  vines  were  derived  partly  from  the  selection 
of  pure  species  (Riparia  Gloire  and  Grand  glabre-Rupestris  Martin,  Ganzin, 
and.  MetaUque-Berlandieri  Resseguier  Nos.  i  &  2)  and  partly  from  hybrids. 
The  latter  group  had  been  obtained  by  crossing  American  vines  partly 
among  themselves  (Riparia  X  Rupestris  Couderc  3306  and  3309  etc.)  and 
partly  with  French  vines  (Aramon  x  Rupestris  Ganzin  No.  i  —  Mour- 
vedre  X  Rupestris  1202  —   Chasselas  X  Berlandieri  41  B.,  etc.). 

In  addition  to  these  plants  destined  to  serve  as  stocks,  the  French 
vine-growers  endeavoured  to  obtain  hybrids  which  would  act  as  direct- 
bearers,  and  many  of  such  hybrids  obtained  by  Conderc,  Seibel,  Castel, 
etc.,  were  introduced  into  Italy.  These  plants,  however,  did  not  generally 
give  the  results  which  were  expected  from  them,  and  were  not  widely 
cultivated. 

The  Italian  IVIinistry  of  Agriculture  greatly  encouraged  the  distribu- 
tion of  the  French  stocks,  but  the  work  of  selection  and  hybridisation  was 
regarded  as  superfluous  and  its  cessation  was  ordered  in  the  institutions 
under  government  control.  Reconstitution  by  means  of  French  stocks 
alone  was  encouraged  ;  these  were  distributed  everywhere  but  were  not 
always  chosen  with  sufficient  care.  As  a  result  the  excellent  work  of 
Grimaldi,  Ruggeri,  Pauesen,  Longo  and  others  who  believed  in  recon- 
stitution with  American-ItaHan  plants  was  neglected  and  sometimes 
interrupted. 

In  practice  this  new  departure  in  the  work  of  reconstitution  did  not 
always  give  the  results  which  were  expected,  and  numerous  and  serious 
failures  occurred  especially  in  districts  with  a  dry  chmate,  so  different 
from  those  in  which  the  new  vines  had.  been  developed  and  selected.     These 
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failures  are  easily  explained  by  the  phenomenon  so  well  described  by 
Prof.  Orazio  Comes,  director  of  the  College  of  Agriculture  at  Portici  : 
"  A  j^ilant  cultivated  in  a  climate  different  from  that  of  its  native  country- 
preserves,  and  ma}'  even  increase,  its  original  resistance  to  injurious  con- 
ditions if  it  has  been  transplanted  to  a  colder  climate  "  ;  on  the  contrary 
it  gradually  loses  this  resistance  in  proportion  to  increased  warmth  in  the 
climate,    (i) 

It  is  undoubtedly  easier  and  more  expeditious  to  introduce  into  a 
country  plants  which  have  alreadj*  been  tested  elsewhere,  than  to  select 
the  native  plants,  but  the  results  are  often  less  satisfactory.  D.  Frede- 
Rico  Paulsen  (2),  director  of  the  American  Vine  Nursery  at  Palermo, 
has  stated,  during  the  course  of  a  vigorous  and  impartial  enquir^^  in  the 
vineyards  of  Sicily,  that  the  American  vines  with  which  many  vinej'ards 
have  been  replanted  are  often  less  productive  than  native  vines  planted  in 
identical  conditions,  and  that  the  reconstituted  vineyards  do  not  last  as  long 
as  the  old  vineyards  of  Vint  f  era  planted  as  a  self  bearer.  On  the  contrarv^ 
in  France  the  new  plants  produce  abundantly  ;  it  is  not  unusual  to  ob- 
tain 1800,  2200  even  2700  gallons  of  wine  per  acre  especially  in  the  south 
with  the  vine  Aramon.  It  is  evident.  Dr.  Paulsen  states,  that  the  lesser 
production  obtained  in  Italy  is  contrary  to  the  facts  observ-ed  in  France 
where  reconstitution  was  first  started,  and  where  the  serious  problems 
which  it  entails  have  been  largely  studied. 

The  Italian  ]\Iinistry  of  Agriculture  was  naturally  troubled  at  the 
deca}'  of  the  vineyards  replanted  with  stocks  imported  from  France  and 
in  1914  it  was  decided  to  revert  to  the  previous  methods.  The  institu- 
tions under  government  control  were  ordered  to  undertake  experimental 
work  with  the  object  of  producing  indigenous  stocks,  which  would  be  more 
suited  to  local  conditions  and  would  possess  more  aifinity  for  grafting  with 
the  local  vines.  The  directors  of  the  schools  of  vine-growing  and  vine- 
making,  of  the  agricultural  colleges,  of  the  American  vine  nurseries,  as 
well  as  the  technical  experts  at  the  head  of  the  anti-ph^dloxera  associa- 
tions ("  Consorzi  antifillosserici  ")  welcomed  with  enthusiasm  this  new 
coiuse,  the  adoption  of  which  had  been  previously  urged  in  vain  b}'  many 
of  them.  The  work  is  now  carried  on  with  much  activity  in  the  above 
named  institutions,  in  fact  in  some  of  them  it  had  never  been  interrupted. 
As  the  greater  part  of  this  new  work  has  only  just  started,  results  can  only 
be  given  by  those  institutions,  or  individuals,  who  had  undertaken  the 
work  in  the  earlier  period  and  had  never  entirely  relinquished  it.  The 
selection  of  vines  has  in  some  cases  been  carried  on  for  several  years  for 
the  experiments  with  them  were  still  conducted  in  spite  of  the  regulations 
to  the  contrary  which  were  in  force  for  some  time.     It  is  possible  to  state 


(i)  Prof.  O.  Comes,  La  Profilassi,  nella  patologia  vegetale.  Riali-  Islituto  d'inctnai^i^ia- 
mcnto  di  Napoli,  pp,   19  Naples,  Coopcrativa  tipografica.  Sec  also  Z?.  August  1916,  No.  937 . 

(2)  Dr.  F.  Paulsen,  Risultati  cklla  ricostituzione  iu  Sicilia.  Ammaestnimenti  del  pas- 
sato  e  consigli  per  I'avvenire.  Relazione  i)resentata  al  Congrtsso  dci  viticultori  siciliani 
tenutosi  a  Noto  il  24  agosto  1914.  Palermo,  Tipografia  G.  Di  Giorgi,  1914. 
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briefly  the  chief  results  obtained  by  the  government  institutions,  by  the 
anti-phylloxera  associations,  and  also  by  certain  vine-growers,  interested 
in  their  occupation,  who  have  succeeded  at  considerable  expense  and 
thanks  to  indefatigable  labour  in  producing  vines  of  considerable  value. 
In  giving  the  following  results  it  is  convenient  to  group  them  accord- 
ing to  the  nature  of  the  institutions  in  which  the  work  has  been  carried 
out,  thus  —  agricultural  colleges,  government  nurseries  for  American 
vines,   anti-phylloxera  associations,   private  vineyards. 

Work  carried  out  b'^  agricui,tural  coleeges  and  schools. 

i)  Alba  (Piedmont),  School  of  Vine-growing  and  Wine-making.  —  This 
school,  which  is  now  directed  by  Prof.  F.  A.  Sannino,  took  up  the  work  of 
hybridisation  between  American  vines  and  those  of  Piedmont  at  the  time 
when  the  late  Prof.  DoMizio  Cavazza  was  at  its  head. 

A  hybrid  Barber  a  X  Rupestris  Cavazza  N^  i,  of  which  the  female 
parent  occurs  in  the  garden  of  the  castle  of  Barbaresco,  appears  to  be 
doing  well  and  promises  to  give  good  results  in  the  future ;  in  the  experi- 
mental vineyard  of  Vallecrosia  it  lasted  from  1889  to  1907  in  which  year 
the  vincA^ard  was  suppressed.  On  the  estate  known  as  Bricco,  which  be- 
longs to  the  Cavazza  family,  it  has  been  cultivated  partly  as  a  self-bearer 
and  partly  by  grafting.  It  is  hoped  that  it  will  form  a  good  stock  for  the 
region  of  Piedmont  and  e.specially  for  the  vine  Barbera. 

Among  other  hybrids  obtained  by  Cavazza,  the  following  may  be 
mentioned  ; 

Barbera   X    Rupestris  ;  still  in  the  experimental  stage. 

A  hybrid  of  Berlandieri  (from  seed)  obtained  in  1888. 

Another  special  hybrid  of  Berlandieri. 

Solonis   X   Nebbiolo  Cavazza  No.  11. 

Barbera  x  Rupestris  Cavazza  No.  2,  of  which  the  plants  bearing  the 
numbers  22,  26,  28,  are  the  earliest  and  most  prolific  ;  they  have  a  pale 
green  foliage  which  recalls  that  of  Gam  ay  Couderc. 

Barbera  x   Rupestris. Cavazza  No.  3. 

Barbera  x  Rupestris  Cavazza  No.  4,  which  is  somewhat  susceptible 
to  mildew. 

Some  hybrids  Dolcetto  x   Rupestris  bearing  the  numbers  5,  6,  7,  9. 

Dolcetto  X  Jacquez  No.  10,  prolific^  fairly  resistant  to  mildew  and 
oidium. 

2)  Avellino  {Campania),  School  of  Vine-growing  and  Wine-making.  — 
At  this  vSchool,  under  the  directorship  of  Prof.  Giueio  Paris,  Riparis,  Ru- 
pestris, and  Berlandieri  plants  have  been  obtained  from  American  seed, 
but  the  Riparia  plants  have  been  speciallj'  selected  as  more  adapted  to 
the  deep,  light,  and  moi.st,  volcanic  soils  of  the  region  of  Avellino  and  of  a 
large  portion  of  Campania.  The  selected  Riparia  have  large  entire  leaves  ; 
these  are  glabrous  on  both  surfaces,  shining  and  slightly  crinkled  ;  they 
recall  the  types  Gloires  and  Grand  glabre.  vSome  types  obtained  at  Avel- 
lino are  somewhat    superior  to   the  French  tj^pes  as  regards  vigour  and 
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beauty  of  foliage.  Their  resistance  has  been  the  subject  of  experimental 
tests  at  Macomer  in  Sardinia.  In  1890  the  best  plants  of  selected  Riparia 
were  crossed  with  Rupestris  derived  from  seed ;  crosses  were  also  begun 
between  Rupestris  and  foreign  vines  (Malbec,  Sirah,  Cabernet,  Pinot, 
Muscat  violet  etc.).  In  1893  Italian-American  hybrids  of  Sangiove,  Mal- 
voisie de  Toscane,  Aglianico,  »Sciascinoso,  Aleatico,  with  Rupestris  were 
obtained. 

Finally  in  1903  and  1904  vines  selected  in  France  were  brought  from  the 
Tremiti  Islands  and  hybridisation  with  American  vines  was  given  up. 
On  the  other  hand  crosses  of  various  European  vines  among  themselves 
were  started  with  the  object  of  obtaining  better  grapes,  and  among  other 
hybrids  the  following  were  produced  : 

Trebbiano     X      Riesling  du  Rhin 

Pinot  blanc 

Traminer  blanc 

Sauvignon 

Riesling 

Merlot 

Cabernet 

Pinot 

3)  Cagliari  {Sardinia)  and  Catania  {Sicily),  Schools  of  Vine- growing 
and  Wine-making.  Florence  {Tuscany)  School  of  Horticulture  and  Fruit- 
growing. —  From  seeds  imported  from  America  some  good  types  have 
been  produced,  which  have  given  satisfactory  results  in  those  districts 
where  they  were  obtained. 

4)  Conegliano  {Venezia),  School  of  Vine-growing  and  Wine-making.  — 
From  seedlings  of  Riparia,  a  Riparia  tomentosa  was  selected  which  was 
extensively  cultivated  in  the  district  of  Conegliano ;  it  gave  such  good  re- 
sults that  some  vine^^ards  grafted  on  this  plant  are  still  found  in  full  pro- 
duction  after   thirty'   3'ears. 

This  t3^pe  as  well  as  other  excellent  types  obtained  from  seed  were 
given  up  when  vine  plants  selected  in  France  were  imported.  At  the  same 
time  selections  from  cuttings  of  American  and  European  vines  were  tried, 
and  the  method  proposed  by  Ravaz  was  employed  as  the  basis  of  selection 
{i.  e.  the  starch  content  of  the  cutting  is  determined  b}'  the  iodine  reac- 
tion) but  these  experiments  were  interrupted  by  changes  in  the  staff  of  the 
school. 

Twent}'  years  ago  some  hybrids  of  Cinerea  X  Pagadebito  were  obtain- 
ed ;  these  were  not  devoid  of  interest  but  the-  experiment  was  not  follow- 
ed up. 

Dalmasso,  professor  of  vine-growing  and  wine-making,  has  at  the  pre- 
sent time  extended  the  observations  and  researches  on  the  adaption  and 
affinity  of  the  principal  American  stocks,  and  has  taken  up  the  work  of 
hybridisation  and  selection  conducting  the  latter  according  to  the  method 
proposed  by  Ravaz. 

5)  Grumello  del  Monte  {Lomhardy),  School  of  Practical  Agriculture.  — 
Some  good  types  have  been  obtained  from  vines  grown  from  seed,  and 
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among  these  a  Riparia  glabre  with  large  hardy  leaves  similar  to  those  of 
Grand  glabre  may  be  noted ;  it  is  a  suitable  plant  for  the  reconstitution 
of  the  vine-3^ards  in  some  districts  of  the  province  of  Bergamo. 

Work  carried  out  by  the  government  nurseries 
FOR  American  vines. 

i)  Nursery  at  Acqui  [Piedmont).  --  This  nursery  was  only  established 
in  1910  and  has  not  yet  produced  plants  which  have  been  sufficiently 
tested.  Three  numbers  of  Berlandieri  x  Riparia  obtained  at  Astifrom  seed 
of  Berlandieri  Resseguier  No.  i  from  France,  have  been  selected.  .Some 
Italian- American  hybrids  obtained  in  the  Asti  Nursery  have  been  planted 
permanently  and  kept  under  observation  ;  these  were  as  follows  : 
lyambrusca        X      Ruspestris  du  I^ot 


I^ambrusca 

X 

Berlandieri 

Grignolino 

X 

Berlandieri 

Lambrusca 

X 

Berlandieri- Riparia  157-11 

Freisa 

X 

Rupestris  du  Ivot 

Barber  a 

X 

Rupestris  metallica 

Cortese 

X 

Rupestris  du  Lot 

Cortese 

X 

Rupestris-Berlandieri  30I  B, 

These  hybrids  have  up  to  the  present  remained  exempt  from  phylloxera. 

2)  Nursery  at  Asti  [Piedmont).  —  This  nursery  is  no  longer  under 
government  control  and  has  been  annexed  by  the  anti-phylloxera  associa- 
tion of  the  district.  Selections  of  Riparia  and  Rupestris  and  of  some  other 
species  have  been  inade  but  the  results  are  of  little  value. 

Hybridisations  were  also  carried  out  but  they  have  not  been  continued. 
(See  the  above  paragraph). 

3)  Nurseries  at  Cagliari  and  at  Macomer  [Sardinia).  —  For  fifteen 
years  these  nurseries  have  cultivated  some  numbers  of  Riparia,  of  Rupe- 
stris, and  of  Berlandieri  obtained  from  seed  in  the  following  institutions : 
School  of  Vine-growing  and  Wine-making  of  AvelHno  —  School  of  Horti- 
culture and  Fruit-growing  at  Florence  —  Nurseries  at  Velletri  and  at 
Barletta  ;  but  these  trials  conducted  in  a  single  locality  and  in  restricted 
areas  are  not  yet  conclusive.  It  is  possible  to  state,  however,  that  the 
plants  are  growing  well  and  promise  to  be  valuable. 

4)  Nursery  of  Noto  [Sicily).  —  The  director,  Dr.  C.  IMoxtoneri, 
has  obtained  two  varieties  of  Rupestris  :  —  Rupestris  Noto  No.  2,  and 
RuDestris  Noto  No.  23,  which  are  resistant  to  phylloxera,  to  drought  and 
to  large  amounts  of  lime  in  the  soil ;  they  do  well  when  used  as  cuttings 
and  as  grafts  and  have  a  marked  affinity  for  the  native  vines,  to  which  they 
give  remarkable  fertihty.  Prof.  Di  Mattei,  in  his  report  to  the  Congress  of 
Noto  in  August  1914,  advised  the  use  of  these  two  Rupestris  in  the  place 
of  Rupestris  du  Lot  which  is  very  liable  to  "  bramble-leaf  "  (roncet),  and 
predisposes  the  vine  to  abortion  of  the  flowers. 

Rupestris  Montoneri  No.  i  and  No.  2,  which  are  also  cultivated,  are 
both  extremely  promising. 
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Numerous  experiments  in  hybridisation  have  been  made  but  definite 
results  with  regard  to  the  hybrids  obtained    cannot  yet  be  given. 

5)  Nnrsery  of  Palermo  {Sicily) .  -  The  Director,  Dr.  Federico  Paul- 
sen, has  obtained  several  thousands  of  M'brids  and  has  carefully  selected 
them,  after  several  years  of  cultivation.  As  Dr.  Paulsen  himself  obser^^es, 
it  is  difficult  to  find  a  stock  wliich  is  able  to  offer  identical  advantages  in 
the  various  conditions  of  cultivation,  and  these  hybrids  have  therefore  been 
tested  in  the  experimented  vine^'^ards  of  the  nurser}^  and  in  those  of  pri- 
vate vine-growers.  In  some  cases  plots  were  planted  with  free  stocks 
grafted  on  the  spot,  and  similar  plots  with  stocks  grafted  elswhere,  and 
then  permanently  planted. 

Of  the  hj^brids  bearing  the  numbers  i  to  1450,  those  which  have  given 
the  best  restdts  in  the  first  trial  as  regards  resistance  to  phylloxera,  luxu- 
riance of  vegetation  and  affinity  for  the  local  vines  Inzolia  and  Pericone  are : 

Rupestris  401 
Rupestris  417 
Catarratto  737 
Riparia  810 
Rupestris  Ganzin  877 
Rupestris  403 
Rupestris  Monticola  782 
1202,  bearing  the  number  1056 
Rupestris  du  Lot  1072 
Rupestris  du  Lot  1074 
Rupestris  du  I,ot  1163 
1202,  bearing  the  number  1256 
Aramon-Rupestris  1330 
Rupestris  Martin  1341 
It  was  found  as  the  result  of  numerous  observations  made  under  va- 
rious conditions  that  a  different  stock  was  required  for  each  kind  of  soil  and 
often  for  each  kind  of  scion.  Dr.  Paulsen  states  in  this  connection  that 
the  difference  in  adaptive  qualities  between  the  various  stocks  become  more 
evident  as  the  conditions  of  reconstitution  become  more  difficult.     In  the 
southern  districts,  where  the  two   main  factors  wliich  hinder  replanting 
with  American  vines  are  drought  and  the  intensity  of  the  phylloxera  pest, 
the  choice  of  stocks  should  be  made  with  special  care,  and  should  be  suit- 
ed to  the  frequent  changes  in  the  nature  of  the  soil  and  in  the  climatic 
conditions. 

*  At  the  present  time  among  the  thousands  of  hybrids  produced  and  ex- 
tensively tested  by  Dr.  Paui,sen  the  following  numbers  may  be  recom- 
mended : 

P.  1043  (Berliandieri  X  Aramon  Rupestrs)  and  P.  1341  (Berlandieri 
X  Rupestris  Martin)  are  ver}'-  suitable  for  light,  sandy  calcareous  soils 
with  a  tufaceous  and  strongly  calcareous  sub-soil.  In  the  experimental 
vineyard  of  Casa  Bianca  (Marsala)  Number  1043,  though  it  grows  but  mo- 
derately as  a  free  stock,  bears  vigorous  scions  which  make  a  throughly 
good  growth  even  in  the  driest  years.   Number  1341  has  always  retained  its 
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fine  vegetation  and  the  scions  have  always  given  a  good  and  constant  pro- 
duction. 

P.  779  (Catarratto  X  Berlandieri)  is  very  suitable  for  light  sandy  or 
calcareous  soils  and  continues  to  do  well  in  the  experimental  vineyard  of 
Casa  Bianca.  It  has  given  the  most  satisfactory  results  on  deep  loam 
soils  which  are  not  too  dry  (experimental  vineyard  of  Spadafora)  ;  in  such 
conditions  it  grows  freely  and  bears  productive  scions. 

P.  1548  (Berlandieri  X  Aramon  Rupestris)  has  a  normal  development 
and  a  normal  and  constant  productivity  on  deep  loam  soils  which  are  very 
compact  (experimental  vineyard  of  Roccazzo) .  In  the  experimental  vine- 
yard of  Mazara  on  a  light,  calcareous  soil  with  a  compact  and  strongly 
calcareous  sub-soil  this  number  shows  a  fine  vegetative  growth  after 
three  years  both  as  a  free  stock  and  as  a  graft. 

1742  (Berlandieri  X  Rupestris  du  I^ot)  and  P.  1902  (Catarratto  x 
Rupestris  du  Lot)  are  well  adapted  to  deep,  compact,  loams,  like  those  of 
Roccazzo,  where  they  have  done  well  for  several  years. 

Riparia  x  Rupestris  N^  2  A,  selection  P,  has  been  derived  from  the 
selection  of  plants  obtained  from  seeds  of  Rupestris.  It  is  easity  propagated 
by  cuttings,  develops  rapidly  and  gives  a  luxuriant  vegetative  growth. 

It  grafts  successfully  and  produces  fruitful  plants.  It  is  specially 
suitable  to  medium  loams  which  are  not  ver^'  compact  but  fairly  deep  and 
moist. 

6)  Nursery  at  Palmi  and  at  Nicastro  {Calabria).  —  The  reproduction 
of  some  Riparia  plants  from  seed  and  the  formation  of  Calabrian-Ameri- 
can  hybrids  has  been  started,  but  it  is  not  yet  possible  to  give  the  results 
of  the  work. 

7)  Experimental  vineyard  of  Spadafora  {Sicily).  —  At  Syracuse  the 
late  Prof.  Antonio  Ruggeri,  with  the  assistance  of  Cavahere  Beniamino 
Antoci,  began  to  select  American  vines  grown  from  seed,  especially  plants 
of  Berlandieri :  he  also  began  to  cross  Berlandieri,  and  Rupestris  du  lyot, 
with  some  of  the  most  popular  local  vines.  When  transferred  to  ]\Iilazzo, 
he  took  with  him  young  plants  produced  at  Syracuse  and  continued 
and  extended  the  work  of  hybridisation.  As  the  nature  of  the  soil  of  the 
nursery  at  Milazzo  did  not  allow  him  to  undertake  conclusive  trials,  he 
established  an  experimental  vineyard  at  Spadafora.  Here  he  brought  to  a 
successful  termination  some  experimental  trials  worthy  of  mention,  both 
with  vines  due  to  his  own  efforts  and  with  those  produced  by  Grimaldi 
and  Paulsen  as  well  as  with  some  types  of  Berlandieri  selected  at  Bar- 
letta.  Trials  were  also  carried  out  in  private  vineyards  on  various 
types  of  soil  infested  with  phylloxera  ;  the  soil  was  in  some  cases  clayey 
and  compact,  in  others  of  medium  consistancy  and  fertile,  or  again  light 
and  poor.  It  is,  in  consequence,  possible  to  bring  together  obser\^ations 
which  indicate  that  certain  vines  tested  over  long  periods,  are  suitable 
for  introduction  into  general  cultivation.  The  introduction  of  such  vines 
is  of  special  importance,  as  the  decay  of  the  vineyards  reconstituted  with 
stocks  from  beyond  the  Alps   has    shown    the    necessity  of  reconstitution 
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with  indigenous  vines  which  are  more  suitable  to  the  soil  and  climatic  condi- 
tions of  Itah'. 

Out  of  Sicily  the  hj^brids  due  to  Ruggeri  have  been  grown  with  ex- 
cellent results  in  Apulia,  in  Calabria  and  in  other  countries  than  Italy.  At 
the  International  Congress  of  Agriculture  at  Madrid  (1911),  M  Garcia  de 
LOS  Salmones  recommended  from  his  personal  experience  twelve  num- 
bers of  this  hybrid  for  cultivation  on  dr>'  calcareous  soils.  A  collection  of 
these  hybrids  has  been  sent  to  Algeria  at  the  request  of  Prof.  Makers  who 
had  ascertained  their  success  in  Sicily. 

Among  the  numerous  hybrids  produced  by  Ruggeri  the  following 
may  be  noted  : 

130  (Berlandieri  x  Rupestris).  —  This  hybrid  is  adapted  to  various 
types  of  soils,  including  soils  light  in  colour  and  thoroughly  calcareous  in 
character  on  which  it  has  given  good  results. 

42  (Berlandieri  X  Rupestris_  duLot).  This  hybrid  does  well  over 
a  fairly  extensive  area.  It  grows  freely  on  moist  marls  even  on  thpse 
rich  in  hme  (50  to  60  per  cent  Ca  C03).  It  is  not  always  as  resistant  as  140 
and  cannot  be  recommended  for  clay  soils  on  which  it  develops  but  mode- 
rately. 

199,  225,  267  (Berlandieri  X  Riparia).  These  vigorous  hybrids 
maintain  the  productivity  of  the  scion  at  a  high  level  and  are  suitable  for 
ctdtivation  over  a  fairly  extensive  area,  especially  199  and  225.  The  last 
number,  267,  prefers  the  same  soils  as  Riparia  and  on  them  it  surpasses  the 
pure  species,  but  it  is  also  successful  on  soils  of  poorer  quality.  Although 
vigorous  199  and  225  are  not  equal  to  267  on  soils  which  are  suitable  for  the 
latter  but  they  are  more  resistant  to  droiight  and  will  tolerate  larger  amounts 
of  lime  in  the  soil. 

19  (Albanello  X  Berlandieri).  The  resistance  to  phylloxera  of  this 
hybrid  is  ver^-  great  :  after  10  years  of  cultivation  its  roots  are  in  as  good 
condition  as  those  of  the  most  resistant  pure  species.  It  has  a  marked 
affinity  for  the  native  vines  and  as  it  is  tolerant  of  drought  and  of  a  large 
amount  of  lime,  it  does  well  over  a  fairly  extensive  area.  The  production 
of  plants  grafted  on  this  stock  is  regular  and  constant. 

8)  Nursery  of  the  Tremiti  Islands  {Adriatic)  (i).  —  No  selections  of 
plants  grown  from  seed  have  been  made  but  hybrids  have  been  produced 
between  American  vines  (Rupestris  and  Berlandieri)  and  numerous  Ita- 
lian \dnes  (Trebbiano,  Sangiovese,  Malvoisie,  Moscatello,  etc).  Some  of 
these  hybrids  have  already  been  tested  in  different  pro\dnces  of  Italy  espe- 
cially in  ApuHa.  The  tests,  however,  have  not  yet  been  carried  out  for  a 
sufficiently  long  period  to  justify  statements  on  these  hybrids.  Hybrids 
between  various  American  vines  have  also  been  obtained  but  the}'  are  not 
altogether  satisfactory,  especially  in  regard  to  their  adaptive  qualities. 

9)  Nursery  at  Velletri  {Rome).  —  The  Director  Professor  Angelo 
LONGO  has  selected  40  numbers  of  Riparia  and  11  of  Rupestris  grown 
from  seed.     These  vines  have  been  distributed  in  various  districts  espe- 


(i)  See  B.  1914,  No.  246. 
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cially  in  Tuscany,  in  Apulia,  in  vSicily  and  in  Sardinia.  In  many  cases  the 
results  have  been  satisfactory,  both  as  regards  resistance  to  phylloxera 
and  drought,  and  as  regards  vigour  of  growth  and  productivity.  This, 
however,  has  not  always  been  the  case.  For  example  in  Tuscany,  in  the 
valley  of  the  Arno  and  on  the  plains  of  Prato  and  Pistoia,  where  quater- 
nary soils  occur,  these  vines  have  given  excellent  results  :  on  the  other 
hand  they  have  given  less  satisfactory  ones  in  the  following  districts  :  in 
Chianti  and  in  the  vallej'  of  the  Sieve  where  gravels  intercalated  in  the 
calcareous  "  alberesi  "  of  the  Eocene  are  abundant :  on  the  hillsides  of  the 
Upper  Valdarno  and  of  the  valley  of  Greve,  where  marly  calcareous  soils 
and  cretaceous  gravels  occur :  in  the  valleys  of  Elsa  and  Pisa  where  clayey 
marls  alternate  with  the  conglomerates,  gravels  and  sands  of  the  OUgocene. 
In  Apulia  and  Sicily  and  in  Sardinia  the  results  have  in  the  same  way  been 
excellent  in  some  regions  and  poor  in  others.  At  Marsala,  for  example, 
on  soils  with  as  much  as  85  %  per  cent  of  lime,  the  director  of  the  local 
anti-phylloxera  association  considers  that  the  results  have  been  satisfactory. 

Work  of  the  Anti-Phyli.oxera  Associations. 

These  associations  were  instituted  with  the  object  of  protecting  vine- 
growing  against  the  attacks  of  phylloxera.  They  were  first  formed  in 
Apulia  and  later  in  all  Italian  districts  where  such  action  was  necessary, 
and  aim,  by  the  introduction  of  America  vines,  to  reconstitute  the  vine- 
yards destroyed  by  this  terrible  pest.  The  associations,  directed  by  techni- 
cal experts,  have  also  underl^aken  experimental  work  in  selection  and 
hybridisatiou,  with  the  object  of  obtaining  stocks  suitable  to  the  districts 
in  which  they  are  to  be  cultivated.  The  initial  work  of  these  experiments 
was  undertaken  by  the  late  Prof.  Neobaldo  Danesi,  general  inspector  of 
agricultural  industries,  assisted  by  the  technical  representatives  of  the 
anti-phjdloxera  societies  and  especially  Dr.  Armando  Mignone  as  well  as 
by  the  director  of  the  Experimental  Nursery  of  the  Tremiti  Islands. 

Numerous  crossings  were  made  between  the  local  vines,  of  which  the  best 
as  regards  hardiness  and  longevit}'  were  chosen,  and  such  American  vines 
as  lent  themselves  to  the'process :  (Rupestris  Martin  and  Rupestris  Metal- 
lica  Berlandieri  and  its  hybrids  Riparia  and  Rupestris).  Attempts  were 
also  made  to  cross  certain  American  vines  among  themselves,  such  as  : 
Rupestris  Ganzin,  RupCvStris  Martin,  Rupestris  Gaillard,  Rupestris  du 
I^ot.  Cordifolia  typique  and  Cordifolia  Davin,  Aestivalis,  Berlanrlieri, 
all  calcicole  (lime-loving)  vines.  Definite  results  have  not  3'et  been 
obtained  but  it  can  already  be  foreseen  that  the  societies,  in  fol- 
lowing up  the  work  in  which  the^^  are  engaged,  will  be  able  shortly  to  pro- 
vide for  each  district  stocks  and  possibly  direct  bearers  thoroughly  accH- 
matised  and  very  resistant  to  phylloxera.  It  is  expected  that  these  plants 
will  show  adaptive  qualities,  possess  a  strong  affnity  for  the  local  vines, 
and  will  be  capable  of  giving  better  results  in  practical  cultivation  than 
the  vines  commonly  employed  to-day. 

To  test  the  hybiids  obtained  by  Danesi  and  b}'  the  staff  of  the  anti- 


SELECTION   AND   HYBRIDISATION   OF   AMERICAN   VINES    IN  ITALY      I403 


phjdloxera  associations,  two  fields  for  experiments  on  the  resistance  of  Ame- 
rican vines  to  phylloxera  were  instituted  in  Apidia.  These  fields  are  in  the 
district  of  Cassano  Murge  and  of  San  Michele  which  in  Apuha  were  among 
the  first  to  be  attacked  by  the  destructive  insect.  Hybrids  obtained  by 
Cavaliere  Beniamino  Antoci  in  the  Tremiti  Islands,  are  also  studied  in 
these  e^iperimental  fields. 

In  addition  to  resistance  to  phylloxera,  the  composition  of  the  grapes 
of  the  direct  bearers  is  being  studied  :  this  task  was  entrusted  by  Danesi 
to  the  School  of  Olive-growing  and  Oil-making  at  Bari. 

The  experiments  made  at  Marsala  by  Cavaliere  Giuseppe  Vatarello', 
director  of  the  Anti-phylloxera  Society  of  that  locality,  are  also  of  suffi- 
cient interest  to  be  mentioned.  In  the  nurseries  of  the  association  the 
Sicilian- American  hybrids  of  Paulsen  and  Grimaldi  and  Ruggeri  have 
been  tested.  The  numbers  88,  no  and  317  of  Grimaldi,  the  numbers  no, 
128,  140  and  298  of  Ruggeri,  and  the  numbers  779,  1120,  1381,  1548, 
1742  and  2A  of  Paulsen  are  specially  worthy  of  consideration.  A  hj^brid 
which  is  also  expected  to  do  well  is  Calabrese  x  Aramon-Rupestris  953, 
a  direct  bearer  obtained  by  Grimaldi. 

M.  Vaiarello  has  also  undertaken  work  on  hybridisation,  but  it 
would  be  premature  to  pronounce  judgment  on  the  results  obtained. 

Work  carried  out  by  private  vine-growers. 

Some  private  nurserymen  have  selected  American  vines  grown  from 
seed,  and  some  of  the  vines  placed  by  them  on  the  market  have  given 
fairly  good  results  in  the  districts  in  which  they  were  obtained.  How- 
ever as  regards  continued  and  serious  work  based  on  scientific  principles, 
only  that  of  the  late  Dr.  Clemente  Grimaldi  of  Modica  can  be  considered, 
and  to  him  are  due  some  hybrids  which  have  been  successfully  introduc- 
ed into  general  cultivation.  From  the  beginning  of  his  short  career  this 
distinguished  worker  was  actively  and  usefully  employed,  thanks  to  his 
technical  skill,  in  the  production  of  hybrids  suitable  for  warm  districts. 
Important  observations  on  American  vines  in  general,  which  he  was  able 
to  make  during  the  course  of  his  researches,  are  still  turned  to  advan- 
tage by  a  certain  number  of  Italian  and  other  growers  of  American  vines. 

Although  the  work  of  Grimaldi  was  unfortunately  interrupted  by 
his  early  death,  the  vine  growers  have  been  able  to  profit  by  his  labours 
to  some  extent;  thanks  to  certain  hybrids  of  special  interest  among  which 
the  following  may  be  mentioned. 

G.  1257  (Berlandieri  X  Regano).  This  hybrid  is  suitable  for  strongly 
calcarious  soils.  It  has  given  good  results  at  Mazzara  del  Vallo  and  at  Casa 
Bianca  (Marsala)  where  it  has  developed  remarkably  well  in  spite  of  the 
nature  of  the  soil  ;  calcareous,  somewhat  poor,  and  dry. 

G.  444  and  446  (Berlandieri  x  Rupestris).  Up  to  the  present  these 
hybrids  have  made  good  growth  on  calcareous  soils. 

G.  no  and  88  (Calabrese  x  Rupestris  Ganzin)  and  317  (Frappato  x 
Rupestris  Ganzin).     These  hybrids  are  adaptable  within  wide  limits  but 
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they  ""give  the  best  results  on  strong  and  light  loams.  They  show  well 
marked  affinity  for  the  Marsala  vines  but  are  liable  to  "  bramble-leaf  " 
(roncet)  by  which  they  have  been  attacked  in  several  experimental  vine- 
yards in  Sicily. 

G-  953  (Calabrese  x  Aramon  Rupestris).  This  hybrid  is  a  direct- 
bearer  and  has  given  at  Marsala  on  moist  calcareous  soils  a  good  wine  with 
the  proportions  16.2  per  cent  alcohol  and  7  per  cent  of  acidity  (Vaiareei.o). 

Conclusions. 

From  this  brief  account  the  following  conclusions  can  be  drawn  : 
i)  The  new  resistant  vines  which  are  necessary  for  the  reconsti- 
tution  of  vineyards  destroyed  by  phylloxera  can  be  obtained  (and  have 
already  been  partly  obtained)  by  the  selection  of  American  vines  grown 
from  seed,  and  by  the  artificial  hybridisation  (followed  by  selection)  of  va- 
rious American  vines  partly  among  themselves  and  partly  with  European 
vines.  It  was  a  mistaken  policy  to  interrupt  the  work  which  had  been 
started  on  these  lines,  and  to  resort  to  the  UvSe  of  hybrids  and  selected  plants 
imported  from  France.  Indeed  it  is  due  to  the  clear-sightedness  of  some 
workers  on  American  vines  (Ruggeri,  Paulsen,  Grimaldi,  L,ongo) 
that  good  plants  produced  and  selected  in  Italy  can  be  put  into  cul- 
tivation today. 

2)  Experience  acquired  during  a  number  of  yesLXS  has  shown  clearly 
that  vines  obtained  and  selected  in  France  will  not  always  live  under  con- 
ditions different  from  those  of  the  country  of  their  origin,  as  in  Sicil}^  Sar- 
dinia, Calabria,  and  Apulia.  The  introduction  of  these  French  vines  into 
Italy  was  in  many  cases  unsuccessful  and  consequently  the  workers  on 
American  vines  turned  their  attention  once  more  to  the  production  and  the 
study  of  indigenous  resistant  vines.  It  was  a  judicious  action  on  the  part 
of  the  Ministry  of  Agriculture  in  1914  to  direct  that  the  institutions  under 
Government  control  should  resimie  the  work  interrupted  some  years  pre- 
viously. 

3)  The  work  of  Paulsen,  Grimaldi  and  Ruggeri,  can  be  put  to 
profitable  account  to-day,  for  the  hybrids  due  to  them  can,  especially 
in  warm  districts,  replace  the  vines  produced  and  selected  in  France.  In 
other  districts  it  is  inmecessary  to  give  up  French  vines  entirety,  but  the 
Riparia  and  Rupestris  selected  by  lyONGO  at  Velletri,  besides  the  hybrids 
of  Paulsen  can,  with  advantage,  be  introduced  into  general  cultivation. 
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GENERAL  INFORMATION. 

1057  -  Agriculture  in  Brittany.  —  1.  Pic,  G.  Monographie  d'une  exploitation  niodde  en  Ille 
et-Vilaine.  La  Vie  A-y.rico'e  ct  Rui'ale,Yf.aT  b.'No  27  (special  number  on  Brittany),  pp. 
i-i.  Paris,  Jtily  i,  1916.  —  II.  Parisot,  F.  Mise  en  valeur  des  dunes.  Id.,  pp.  5-7. — 
III.MnfeGE,  E.  I,a  culture  de  Tajonc  Id. ,pp:  13-16. — IV.  Menard,  A.  Culture  de  lapomme 
dc  terre  de  primeur  dans  les  Cotes  du  Nord.  Id.,  pp.  18-20. — V.  Vincent,  V.  Cultures  ma- 
raichcres  el  clevage  du  chevcl  combines  dans  le  pays  de  lypon    Id.,  pp.  20-22. 

I.  Small  holdings  of  from  35  to  50  acres  are  the  rule  in  the  depart- 
ment of  Ille-et-Vilaine,  and  farms  of  over  100  acres  are  rare.  Much  of  the 
land  is  owned  by  peasant  proprietors.  The  farm  selected  for  description 
as  being  typical  of  the  district  is  about  35  acres  in  extent,  on  gently  un- 
dulating ground,  and  the  soil  is  a  strong  loam  on  a  clay  subsoil.  Many 
improvements  have  been  carried  out  :  the  land  has  been  drained ;  roads 
have  been  made  and  apple  tiees  planted  on  either  side  of  them ;  hedges  have 
been  removed,  so  that  the  farm  now  consists  of  4  or  5  arable  fields  of  5  to 
7  acres  each,  5  acres  of  grass  and  2  ^  acres  of  orchard.  No  fixed  rotation 
is  adopted,  but  as  far  as  possible  the  annual  acreage  of  crops  and  catch 
crops  is  distributed  as  follows  : 


7% 

acres    winter  v\hcat 

A 

acres  green  rye 

=  Vz 

•<        winter  oats 

-\ 

>      trifoliuni 

2Vz 

»        spring       » 

1V4 

1)       vetches 

2% 

»        barle\' 

1V4 

<>      maize 

2y2 

»        buckwheat 

2  % 

)i       mangels 

5 

K        red   V  lover 

■       iV* 

»      carrots 

2% 

»        rape 

^V4 

»     cabbages 

IV4 

)'     potatoes 

Besides  this,  all  banks  are  planted  with  gorse  which  yields  valuable 
fodder   for  horses  and  cattle  in  December  and  January.      Thus  the  30 
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acres  of  arable  land  not  only  produce  about  30  acres  of  fodder  and  grain 
crops  consumed  on  the  farm  but  also  an  additional  10^  acres  of  corn  crops 
which  are  sold  away.     Average  yields  for  the  last  10  years  have  been  : 
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The  dead  stock  consists  of  2  ploughs,  i  set  of  harrows,  2  cultivators, 
2  horse  hoes,  i  small  horse  drill,  i  mower  with  corn  cutting  attachment,  I 
swath  turner,  i  horse  rake.  The  hve  stock  consists  of  :  (i)  a  dairy  herd 
of  10  to  12  milking  cows  (also  3  or  4  heifers,  3  or  4  yearlings  and  2  bulls) 
yielding  from  22  %  cwts,  to  28  ^^  cwts.  of  butter  per  annum  and  a  gross 
profit  of  £120  to  £165 ,  besides  7  or  8  calves  sold  fat  to  the  butcher  for 
£20  to  £24  ;  (2)  one  old  horse  and  2  mares  from  which  one  foal  is  bred  an- 
nually and  sold;  (3)  about  50  hens  and  pullets  of  the  de  Janze  breed;  and 
(4)  a  number  of  pigs. 

The  labour  is  provided  by  the  farmer  and  his  family,  a  maidservant 
and  a  man  living  in  the  house,  and  during  the  busiest  seasons  of  the  year 
additional  men  are  occasionally  hired  by  the  day. 

The  returns  of  this  type  of  holding  are  excellent  in  the  majority  of 
cases  and  where  the  farmers,  who  are  generally  industrious  and  fairly  en- 
Hghtened,  have  also  been  good  business  men  and  skilful  cultivators,  actual 
fortunes  have  been  made  out  of  the  land. 

II.  The  sand  dunes  extend  over  many  thousands  of  acres  along  the 
northern  and  southern  coast  of  Brittany.  They  are  covered  by  a  meagre 
vegetation  consisting  chiefly  of  couch  grass,  sand  sedges,  small  fescues, 
sweet  vernal,  cock's  foot  and  timothy,  with  occasional  clumps  of  furze, 
Ephedra,  asparagus,  various  medicks,  bracken,  wild  beet,  and  here  and 
there  a  pine  wood.  The  dunes  are  usually  either  State  owned  or  the  pro- 
perty of  the  communes.  In  certain  parts  they  have  been  successfully  re- 
claimed as  for  instance  at  Rotheneitf  near  St.  Malo  where  early  vegetables 
are  now  grown  at  a  profit,  at  Roscoff,  at  Saint-Paul-de-L,eon  and  at  Plou- 
hinec  near  L,orient  which  is  celebrated  for  its  early  carrots. 

The  work  of  reclamation  shoitld  always  start  with  ploughing  to  a  depth 
which  varies  with  the  flora.  I/iming  and  chalking  are  useless  at  the  initial 
stage,  -but  farm  yard  manure  or  seaweed  must  be  applied  with  dressings  of 
superphosphate  and  potash  salts.  lyCvelling  should  be  carried  but  as  far 
as  possible.  The  most  important  question  is  that  of  protection  against 
wind.  In  points  of  extreme  exposure  Atriplex,  tamarisk,  sea-buckthorn 
or  gorse  should  be  used  as  wind  screens,  while  white  poplar,  Cytisus,  elm 
and  the  maritime  fir  may  also  be  employed  with  profit.  With  regard  to 
wind  resistant  crops  the  best  results  have  been  obtained  with  rye  and  cab- 
bages. Once  the  land  is  under  cultivation,  early  potatoes,  green  rye, 
crimson  clover  and  winter  barley  may  be  grown  as  well  as  asparagus  and 
lucerne.     After  the  early  potatoes,  green  rye,   etc...   cabbages,   mangels, 
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carrots  and  salads  or  carrots  and  swedes,  turnips,  mustard  should  be 
taken,  as  the  land  will  produce  two  good  crops  per  annum  if  generously 
manured. 

Its  vicinity  to  the  sea-shore  makes  this  possible  as  the  necessary 
seaweed  can  thus  be  obtained  at  low  cost. 

III.  Gorse  is  a  characteristic  wild  plant  of  all  granitic  or  schist  soils. 
About  15  species  are  known  including  Ulex  europaeus,  U.  Gallii,  U.  Rich- 
teri,  U.  nanus,  U.  parviflorus,  and  the  two  chief  cultivated  varieties  are 
the  Dinan  and  the  Foxtail  which  is  almost  spineless.  Gorse  not  only 
yields  valuable  fodder,  but  affords  shelter  and  may  also  be  used  as  litter  or 
for  green  manuring.  It  has  also  been  suggested  as  raw  material  for  pa- 
per-making. As  fodder  it  may  be  fed  to  all  kinds  of  stock  and  cattle  do 
particularly  well  on  it  either  when  fattening  or  producing  milk. 

For  its  growth  a  good  tilth  is  required  and  the  land  must  be  clean. 
Seed  may  then  be  broadcasted  at  the  rate  of  18  lbs.  per  acre  or  drilled  at 
the  rate  of  9  lbs.  per  acre  as  is  customary  in  Kngland.  Average  yields  run 
from  10  to  12  tons  of  green  stuff  per  acre  which  woidd  be  equivalent  in 
feeding  value  to  4  to  5  tons  of  good  hay.  Exceptional  yields  are  said  to 
reach  20  to  24  tons  per  acre.  Seed  may  also  be  harvested  and  amounts  to 
80  to  120  lbs.  per  acre  of  the  common  varieties  (worth  lod.  per  lb.)  or  40 
to  50  lbs.  of  Foxtail  (worth  about  is  ^d  per  lb.). 

Gorse  leaves  considerable  residues  of  nitrogen  in  the  soil  and  its  deep 
roots  break  up  the  subsoil  to  a  great  depth.  Plantations  are  easily  broken 
up  even  after  being  kept  down  from  6  to  8  years  which  is  the  usual  dura- 
tion of  their  life  ;  some  however  are  kept  down  as  long  as  15  to  20  years. 

IV.  The  cultivation  of  early  potatoes  occupies  an  entire  tract  of 
coast  land  known  as  "  the  golden  belt  of  Brittany  "  where  the  cHmate  is 
specially  favoiurable.  The  most  popular  varieties  are  Royal  Earlies  (frost 
resistant),  Mayette,  Sutton,  Giant  Fluke,  Fin  de  Siecle.  Sets  are  carefully 
selected  and  sprouted  in  boxes  or  on  floors  during  the  autumn.  Planting 
out  begins  at  the  end  of  January  and  the  sets  are  placed  very  close  together 
(10  in.  X  14  in.),  so  that  about  18  cwts.  of  seed  potatoes  are  required  per 
acre.  Yields  are  high,  the  total  crop  varying  from  4  to  6  tons  per  acre 
and  being  worth  anything  from  3s  6^  to  12s  per  cwt.  In  an  average  year 
the  gross  profits  run  from  £24  to  £32  per  acre,  but  the  crop  is  an  expensive 
one  to  grow  and  would  hardly  pay  if  it  were  not  for  the  fact  that  the 
potatoes  can  be  followed  by  mangels,  swedes,  cabbages  or  cauliflowers  and 
then  by  two  successive  corn  crops  without  any  further  maniuring. 

V.  The  Ivcon  district  is  not  a  purely  market  gardening  district  except 
in  the  Roscoff  commune.  Elsewhere  the  market  gardening  is  run  together 
with  a  horse  breeding  industry  and  fodder  crops  have  to  be  provided 
for  the  live  stock.  Though  modified  for  the  special  requirements  of  these 
farms,  the  principles  of  market  gardening  still  obtain  and  the  crops  are 
rarely  grown  ptue.  For  instance  parsnips  are  interplanted  with  cauli- 
flowers or  artichokes,  onions  with  parsnips,  artichokes  or  cauliflowers,  and 
cauliflowers  harvested  in  February  would  be  followed  by  spring  wheat  in 
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which  lucerne  would  be  sown,  or  trifolium  might  be  taken  after  the  wheat. 
A  typical  rotation  is  given  below 

I  St  year  :  spring  wheat  and  turnips  as  a  catch  crop. 
2nd  year :  parsnips  with  cauliflowers  or  artichokes. 
3rd  year  :  wheat  or  onions  and  trifohuni. 
4th  year  :  cauliflowers. 

The  chemical  requirements  of  such  a  rotation  are  considerable  and 
even  assuming  that  very  heavy  dressings  of  seaweed  and  farm  yard  manure 
are  available,  these  should  be  supplemented  by  applications  of  fertilizers 

1058-  Blind  Soldiers  on  the  Land.  —  Karonne  ThenArd.A.  (Note  from  the  Valentin, 
Haiiy  Association)  m  Comptes  Rendiis  des  Seances  de  VAcademie  d'As,ri'nltuie  de  France, 
Vol.  II,  No.  21,  pp.  595-602.  Paris,  1916. 

Ever  since  the  beginning  of  the  war  the  Valentin  Haiiy  Association  has 
undertaken  the  task  of  helping  bUnd  soldiers  to  earn  their  own  livelihood 
and  whenever  it  has  been  possible  they  have  put  such  soldiers  back  to 
their  old  pre-war  trades  and  occupations.  On  this  principle  large  numbers 
of  blind  men  should  have  been  brought  back  to  the  land.  The  Associa- 
tion was  already  in  touch  with  several  men  who  were  successful  farmers, 
poultrymen  or  bee-keepers  in  spite  of  having  lost  their  sight,  as  for  example 
the  owner  of  a  vineyard  in  Franche-Comte  who  though  he  became  bUnd 
at  the  age  of  forty  kept  on  working  for  many  years.  Another  had  been 
taught  a  trade  specially  adapted  to  the  blind  (straw  and  cane  work),  but 
preferred  an  agricultural  occupation  and  rapidly  became  a  .skilful  labourer. 
The  latter  man  was  an  immense  help  to  the  Association,  for  his  case  could 
be  quoted  to  the  blind  soldiers  and  it  could  be  pointed  out  to  them  that 
they  had  the  advantage  of  being  already  familiar  with  farm  operations. 
He  was  even  charged  in  July  1915  to  go  round  to  the  homes  of  bhnd  soldiers 
and  to  show  them  by  his  practical  example  what  could  be  accomplished 
without  sight,  to  encourage  them  to  be  self-reliant,  and  to  indtice  them 
to  try  to  pick  up  the  threads  of  their  old  life. 

The  results  of  this  policy  have  been  excellent  :  one  man  has  gone  back 
to  an  employer  for  whom  he  had  previously  been  working  for  nine  years, 
and  has  regained  much  of  his  old  skill ;  another  man,  besides  going  back  to 
his  original  work,  has  taken  charge  of  50  beehives  to  which  he  attends 
mostly  at  night  ;  a  third  man  who  is  not  only  blind  but  also  suffers  from 
slight  deafness  and  a  certain  weakness  in  the  right  arm  has  taken  up  the  ma- 
nagement of  a  farm  again  and  works  himself  in  the  garden  and  at  pruning 
vines.  All  show  remarkable  pluck;  but  even  the  most  able  man  when 
deprived  of  his  sight  is  largely  at  the  mercy  of  his  stirroundings  and  could 
accomplish  little  without  the  help  and  sympathy  which  are  most  surely 
found  amongst  his  own  people. 

The  Valentin  Haiiy  Association  is  establishing  a  small  potiltry  farm  for 
blind  soldiers,  as  experiment  have  recently  shown  in  England  that  chicken 
rearing  and  fattening  is  work  particularly  well  adapted  to  the  blind. 
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1059  -  Measurement  of  the  Surface  Forces  in  Soils,  —  shull,  Charles  albert,  in 

The  Botanical  Gazette,  Vol.  I,XII,  No.  i,  pp.  1-31,  8  tables,  5  figs.     Chicago,  July  1916. 

A  contribution  to  our  knowledge  of  the  mechanics  of  soil  moisture  and 
the  relations  of  this  latter  to  plant  growth.  The  main  purpose  of  the  work 
was  to  find  some  means  of  measuring  the  force  with  which  particles  of 
soils  of  varying  fineness  retain  moisture  at  different  degrees  of  dryness  and 
to  obtain  some  more  definite  knowledge  concerning  the  amount  of  "  back 
pull "  occurring  in  soils  when  the  total  moisture  content  is  so  low  as  to  be 
unavailable  to  glowing  plants.  A  number  of  experiments  were  carried  out 
on  the  relation  of  seeds  to  soil  moisture,  an  aspect  of  the  question  which 
hitherto  has  not  received  the  attention  it  deserves. 

The  seeds  of  Xanthium  were  chosen  for  the  experiments  owing  to  the 
rapid  re-establishment  of  moisture  equilibrium  relations  after  disturbance. 
They  were  derived  from  119  plants  derived  in  their  turn  from  the  seed  of 
a  single  plant  of  X.  pennsylvanicum  ;  individual  variations  should  therefore 
be  reduced  to  a  minimum. 

The  soils  used  in  the  major  portion  of  the  work  were  i)  the  subsoil  oj 
the  Oswego  silt  loam  —  a  heavy  clay  —  and,  as  a  contrast  to  this,  2)  a  fine 
quartz  sand  manufactured  from  quartz  rock  and,  finally,  3)  various  other 
soil  types,  details  of  which  appear  in  table  IV.  The  average  composition 
of  No.  I  as  determined  by  mechanical  analysis  was  as  follows  : 
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Sand 

Silt 

Coarse 

Medium 

Fine 

Very  Fine 

Clay 

('.4    % 

0.5  % 

4-4  % 

3-2  % 

01.3  % 

30.4  % 

The  moisture  equivalent  was  35.2  per  cent  and  the  wilting  coefficient 
1 9. 1  per  cent. 

No.  2  was  a  very  pure  quartz  sand,  the  average  diameter  of  the  parti- 
cles being  very  close  to  o.io  mm.  The  moisture  equivalent  was  2.41  per 
cent  and  the  writing  coefficient  1.3  per  cent. 

Methods.  —  While  the  internal  forces  of  Xanthium  seeds  have  been 
approximated  by  osmotic  means,  many  seeds  lack  semi-permeable  coats. 
For  such  seeds  a  vapour  pressure  method  has  been  used  which  gives  results 
which  are  in  a  way  comparable  to  the  osmotic  measurements.  It  consists 
essentially  in  measuring  the  vapour  pressure  equilibrium  of  the  air-dry  seeds 
over  sulphuric  acid  of  varying  strength  and  calculating  the  internal  pressure 
of  the  seed  from  the  vapour  pressure  of  the  solution  over  which  it  was  found 
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Table  I.  —  Moisture  intake  of  Xanthmm  seeds  in  osmotic  solutions , 
temperately e  23.50  C;  intake  in  percentage  of  air-dry  weight. 


Solutions 
volume  molecular 


I  hour 


4  hours       7  hours 


ID  hours     24  hours  |  48  hours      □ 


o  ji  a 


H  2  O 

0.1  M  —  Na  CI  . 
0.2  M  —  Na  CI . 
0.3  M  —  Na  CI  . 
0.4  M  —  Na  CI  . 
0.5  M  —  Na  CI  . 
0.6  M  —  Na  CI  . 
0.7  M  —  Na  CI . 
0.8  M  —  Na  CI . 
0.9  M  —  Na  CI . 
i.o  M  —  Na  CI . 
2.0  M  —  Na  CI. 
4.0  M  —  Na  CI . 
Sat.  —  Na  CI  . 
Sat.     —  Na  CI , 


16.39 

16.79 

17.12 

16.07 

14.36 

13.96 

13-80 

13.32 

13-13 

12.58 

11.90 

8.19 

4.81 

3-42 

0.67 


44-38 
39-43 
38.67 
34-05 
31.21 
30.26 
25-57 
26.29 
25.22 
24-34 
22.92 
14-55 
8.37 
4.94 
■    0.77 


48.78 
45-87 
45.00 

40-75 

38.08 

35-87 

32-41 

30-99 

29.21 

27-64 

25.42 

18.25 

9.84 

5-24 

—    0.58 


51-18 
46-39 
45-93 
42.24 

40-33 
38-70 
34-77 
32-79 
31.12 
29.14 
26.21 
18.60 
11.00 
6.21 
I—    0.58      I—     0.58 


50.38 

46.48 

45-57 

41-95      ! 

39-97      1 

38-oS 

33-57 

31-73      I 

29-95 

28.95 

26.48 

18.43 

10.08 


51.58 
46.33 
45-52 
42.05 
40.27 
38.98 
35-18 
32.85 
31-12 
29-79 
26.73 
1855 
11.76 

6-35 
'    0.29 


0.0 

3-8 

7.6 

11.4 

15.2 

19.0 

22.8 

26.6 

30.4 

34-2 

38.0 

72.6 

130.0 

375.0 

965.0 


to  be  in  equilibrium.  Though  by  no  means  exact  the  calculations  are 
near  enough  to  the  osmotic  determinations  to  be  of  great  interest. 

The  earliest  soil  measurements  were  made  with  No.  2)  sand.  Seeds 
of  known  weight  were  packed  firmly  in  sand  of  knowTi  water  content  in 
paraffined  wire  baskets,  and  allowed  to  come  to  equilibrium.  The  tests 
were  confined  finally  to  the  region  of  soil  moisture  from  air-dry  to  the  wilt- 
ing coefficient,  because  with  a  higher  moisture  content  the  seeds  always 
became  saturated  with  water.  In  the  case  of  this  sand  it  was  not  until 
the  water  content  was  reduced  to  about  i  per  cent  that  a  noticeable  "  back 
pull "  was  developed  by  the  soil. 

This  method  is  obviously  open  to  the  criticism  that  fiiction  retards  the 
movement  of  water  in  dry  soils,  and  that  the  seeds  therefore  do  not  reach 
actual  equilibrmm  with  the  total  soil  mass,  but  only  witlf  the  soil  lying 
near  them.  In  order  to  meet  this  difficult}-,  a  rotation  method  (bottles 
arranged  on  rotating  wheels  driven  by  a  motor)  was  adopted  which  brings 
the  seeds  constantly  into  contact  with  fresh  soil  particles. 
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Table  II.  —  Relation  of  Soil  Moisture  to  Intake  hy  Seeds. 


Soil  moisture 

Intake  by  seeds 

in  percentage 

in  percentage 

Osmotic  pressure  equal  to  surface  force 

of  absolute 

of   air-dry 

in  atmospheres 

weight 

weight 

4-65    i 

^'   ^  '(air-dry) 

5-95  r 
6.66  ) 

0-53 

0.00 
-r      0.38 

I^  CI  saturated  =   965  atmospheres. 

0.97 

6.15    •    •    •    • 

1.58 

6.23 

1.91 

(697)* 

6.46 

1.06 

7.61 

3-73 

(532) 

7-85 

3-35 

7.88 

3.68 

8.27 

5.18 

8.68 

6.16 

(418) 

8.92 

6.25 

9.16 

6.55 

9.36 

6.47 

Na  CI  saturated   =    375  atmospheres. 

10.26 

9.58 

10.32 

10.76 

10.81 

9.81 

II. 16 

10.82 

11.60 

15-79 

11.79 

11.94 

4  M.  Na  CI   =    130  atmospheres. 

12.46 

15.81 

12.74 

17.46 

13.16 

21.36 

2  M.  Na  CI   =    72  atmospheres. 

1391    • 

21. II 

14-23 

23.88 

14.78 

20.62 

14.88 

28.61 

M.  Na  CI  r=    38  atmospheres. 

15.18 

32.60 

15-34 

31-54 

16.06 

34.00 

M.  C12  H12  06  =    22.4  atmospheres. 

16.75 

33.86 

17.10 

37-70 

0.5  M.  Na  CI   :=    19  atmospheres. 

17.12 

41.98 

0.4  M.  Na  CI    =    15.2  atmospheres. 

17-35 

39-77 

17-93 

4.3-25 

0.3  M.  Na  CI   =    II. 4  atmospheres. 

18.07 

41-79 

• 

18.07 

45-I5- 

0.2  M.   Na  CI   =   7.6  atmospheres. 

18.87 

47.26 

0.1   M.  Na  CI   =   3.8  atmospheres. 

19-34 

49.31 

19.71 

43-79 

19. So 

46-54 

1 0.0.) 

50.00 

51-44 

Saturated  =   0,00  atmospheres. 

•  Values  in  parenthesis  calculated  from  the  curve   of  moisture-holding  power  of  the  soil  as  deter- 
mined by  the  known  value. 
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Experimental  Results. 

A.  Measurement  o/^^e  S^g^s. —The  data  resulting  from  the  measure- 
ment of  the  internal  forces  of  Xanthium  seeds  by  means  of  NaCl  and  lyiCl 
solutions  are  given  in  Table  I  and  these  figures  may  serve  as  a  basis  in 
the  soil  experiments,  where  the  surface  forces  of  the  soil  particles,  instead 
of  osmotic  pressure  are  pitted  against  the  internal  forces  of  the  seed. 

B.  The  Surface  forces  of  Soils.  —  Soil  No.  1.  The  results  of  4  of  a 
number  of  tests  made  with  the  subsoil  of  the  Oswego  silt  loan  men- 
tioned above  are  shown  in  Table  II. 

Soil  No.  2.  —  The  results  af  a  series  of  tests  with  the  j&ne  quartz  sand 
running  from  air  dry  (0.14  per  cent)  to  a  little  beyond  the  wilting  coeffi- 
cient (1.3  per  cent)  are  shown  in  Table  III. 


Table  III.  ■ —  Relation  oj  moisture  in  No.  2  Quartz  Sand    0  Moisture 
Intake  oJ  Xanthium  seeds 


Soil  H,o 
in  percentage  of  absolute  weight 


0.14  (air-dry) 

0.159  .  .  .  . 

0.175  .  ■  ■  . 

0.203  .  .  .  . 

0.44  .  .  .  . 

0.81  .  .  . 

1.03  .  .  .  . 

1.49  .  .  .  . 

1.79  .  .  .  . 

2.14  .  .  .  . 


Tntake  HjO 
in  percentage  of  air-dry  weight 

0.306 

-       1.407 

5.02 

21.81 

33-98 

42.40 

45.64 
47.46 
52.06 
72.85* 


*  Four  seeds  showing  incipient  germination,  hypocotyls  averaging  3  mm.  long. 


Various  soil  types.  —  The  foregoing  results  suggested  that  there  might 
be  a  general  relationship  between  soils  and  seeds  as  regards  the  amount 
of  moisture  seeds  will  absorb  at  the  wilting  coefficient  of  the  soil,  what- 
ever value  the  wilting  coefficient  might  have.  To  clear  up  this  point  the 
soil  types  of  Table  IV  were  used.  Each  soil  was  brought  as  nearly  to  the 
wilting  coefiicient  as  possible  by  addition  of  water. 
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Tabi,e  IV.  —  Relation  oj  wilting^  coefficient  to  moisture  intake  by  seeds 


Soil    types 


Percentage 

of   hygroscopic 

moisture 


Percentage 

of   wilting 
coefficient 


Percentage 
of    soil    H,0 


Percentc^e 
of  seed  intake 


1.  Sand  (coarse) 0.205  0.73  ^  0.02  |  0.65 

2.  l<oam 3-130  12.93  it  0-05  12.66 

3.  Sandy  loam  (very  fine).  ^          1.836  8.33  J:;  o.oS  7.86 

4.  1,0am 2.280  12.41  -^  0.02  13-30 

5.  Clay  loam |          3.820  16.12  ±  o  01  i         16.01 

6.  Clay  loam ;          5.210  '      16.34^0.02  I         17.78 

7.  Fine  sand 0.750  3.21  -^  0.03  i  3.19 

8.  Sand  (coarse) 0.218  0.83^0.01  0.80 

9.  I<oam   .    , .1          2.30  I      10.82  i  0.06  1         10.51 


34-44 
49.02 
48.38 
49.01 
49-49 
47-31 
49-77 
40. 98 
50.42 


CONCI.USIONS. 

i)  The  iorce  with  whk  h  the  seeds  of  Xanthium  pennsylianicum  absorb 
water  has  been  measured  by  two  methods  :  {a)  osmotic  solutions,  and  (6) 
vapour  pressure  equilibrium.  The  osmotic  method  is  at  present  the  more 
reliable. 

2)  The  air-dry  seeds  of  Xanthium  show  an  initial  attraction  for  water 
of  nearly  i  coo  atmospheres. 

3)  The  attraction  which  exists  at  any  moisture  content  of  the  seed 
between  air-dry  and  saturation  can  be  approximated.  See  Table  I. 

4)  The  seeds  have  in  turn  been  used  to  measure  the  complex  moisture- 
holding  forces  of  soils,  with  the  following  results  : 

a)  The  air-dry  subsoil  of  the  Oswego  silt  loam  holds  its  hygroscopic 
moisture  with  about  the  same  force  as  an  air-dry  seed,  that  is,  about  i  000 
atmospheres. 

b)  As  the  moisture  content  of  the  soil  increases,  the  surface  force 
decreases  rapidly.  When  about  3.5  per  cent  of  water  has  been  added  to 
the  air-dry  soil,  the  force  remaining  is  about  395  atmospheres.  When  the 
soil  moisture  reaches  6  per  cent  above  air-dry  in  this  soil,  the  moisture  is 
held  with  a  force  of  130  or  more  atmospheres.  At.  11  per  cent  above  air- 
dry  the  holding  power  has  fallen  to  22.4  atmospheres. 

c)  At  the  wilting  coefficient  of  the  soil  (13.3  per  cent  above  air-dry 
in  the  Oswego  silt  loam  subsoil)  the  "  back  pull"  of  the  soil  particles  a- 
mounts  to  not  more  than  that  of  a  o.i  M  Na  CI  solution,  that  is,  not  more 
than  about  4  atmospheres.  This  is  shown  to  hold  true  for  a  number  of 
types  of  soil  with  widely  varying  wilting  coefficients. 

5)  This  water-holding  power  of  soils  at  the  wilting  coefficient   is  less 
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than  the  osmotic  pressure  of  the  root  hairs  of  many  kinds  of  plants,  as  shown 
by  Hannig  and  others. 

6)  The  wilting  of  plants  at  the  wilting  coefficient  of  the  soD  cannot 
be  due  to  lack  of  moisture  in  the  soil,  nor  to  lack  of  a  gradient  of  forces 
tending  to  move  water  toward  the  plant. 

7)  The  view  is  held,  therefoie,  that  the  wilting  at  this  critical  soil  moist- 
ure content  must  be  due  to  the  increasing  slowness  of  water  movement 
from  soil  particle  to  soil  particle,  and  from  these  to  the  root  hairs,  the  rate 
of  movement  falling  below  that  necessary  to  maintain  turgidity  of  the 
cells  of  the  aerial  parts,  even  under  conditions  of  low  transpiration. 

1060  -  The  Treatment  of  Peat  Beds  to  Prevent  Loss  of  Nitrogen  Due  to  Bacterial  Ac- 
tivity (Germany).  —  Arnd,  T.  in  LandwirtschaftUche  J ahrbucher.  Vol.  49,  No.  2,  pp.  191- 
213.   Berlin,  March  25,  191 6. 

At  the  Bremen  station  for  peat  investigations,  experiments  were  car- 
ried out  to  determine  whether  denitrification  and  the  decomposition  of 
nitrates  in  peat  beds  could  be  prevented.  The  problem  was  attacked  by 
two  methods  :  (i)  soil  conditions  were  made  such  as  to  encourage  nitrifi- 
cation and  processes  favourable  to  plant  growth ;  and  (2)  the  reduction  of 
nitrates  was  inhibited  by  the  use  of  germicides.  B}^  the  first  method 
denitrifying  organisms  alone  were  affected  while  by  the  second  method 
the  destruction  of  both  denitrifiers  and  nitrate  reducers  was  involved. 

1st.  method.  —  The  soil  used  was  from  a  well  rotted  peat  bed,  crumbly 
and  rich  in  bacteria.  On  analysis  it  proved  to  contain  fair  quantities  of 
ammonia  and  traces  of  nitrates,  but  no  nitrites.  The  sample  was  put 
through  the  3mni.  sieve  and  mixed  with  pure  calcium  carbonate  at  the 
rate  of  0.3  gm.  of  carbonate  to  40  gms.  of  soil  (these  proportions  having 
previously  been  shown  to  produce  maximum  nitrogen  losses).  The  soil 
was  watered  to  bring  it  up  to  its  original  water  content  and  placed  in  glass 
vessels  in  layers  0.8  cm.,  3  cms.,  and  9  cms.,  thick  ;  0.5  gm.  of  dry  nitrate 
was  added  to  each  vessel  which  was  then  plugged  with  cotton  wool  and 
incubated  for  a  fortnight  at  28°  C.  The  amount  of  denitrification  which 
had  taken  place  was  then  determined. 

The  results  showed  conclusively  that  denitrification  varies  with  the 
depth  of  the  soil  layer  in  the  vessels,  i.  e.  with  the  amount  of  oxida- 
tion which  can  take  place.  In  other  words,  the  greater  the  relative  sur- 
face exposed  to  the  air,  the  more  are  the  oxygen  needs  of  the  soU  bacteria 
satisfied  and  the  smaller  the  loss  of  nitrogen  and  the  reduction  of  nitrates. 
The  mean  total  loss  of  nitrogen  for  the  three  layers  9  cm.,  3  cm.,  and  0.8 
cm.  were  17.8  mgms.,  2.1  mgms,  and  3.8  mgms.  respectively.  Where  the  soil 
was  very  loosely  packed,  no  denitrification  took  place,  but  in  other  cases  even 
thin  layers  of  less  than  i  cm.  thickness  showed  losses  of  nitrogen,  and  it 
may  be  concluded  that  under  field  conditions  where  the  soil  could  never 
have  such  a  large  surface  exposed  as  in  these  experiments,  denitrification 
could  never  be  completely  prevented. 

In  practice,  therefore,  tillage  and  drainage  of  peat  soils  may  be  al- 
ways recommended  in  order  to  minimise  denitrification,  but  some  losses 
must  always  be  expected  from  that  cause. 
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2nd.  method.  —  In  the  series  of  experiments  where  germicides  were 
used,  the  same  apparatus  was  employed,  but  the  soil  layers  were  uniform- 
ly 9  cms.  thick.  The  germicides  were  mixed  with  the  soil  in  the  dry 
state  or  in  solution  at  the  rate  of  25  to  200  mgms.  per  60  to  70  gms.  of  soil 
(contaning  80  per  cent  of  water). 

Copper  sulphate.  —  Even  with  the  maximum  doses  of  0.2  gm.  CuSO* 
5H^0  per  12  gms.  of  dry  soil,  losses  of  nitrogen  were  not  completely 
avoided.  With  the  small  doses,  denitrification  was  intensified.  This  unex- 
pected behaviour  on  the  part  of  copper  sulphate  was  probably  due  to  the  fact 
that  the  greater  part  of  the  salt  is  precipitated  as  humates  in  a  peaty  soil  and 
thus  loses  its  toxicity.  The  humates  which  are  hardly  ionised  actually 
seemed  to  have  a  stimulating  effect  on  the  denitrifjdng  bacteria. 

Magnesium  sulphate  and  zinc  sulphate.  —  Neither  of  these  salts  totally 
inhibited  denitrification.  With  zinc  sulphate  the  action  was  diminished  a 
little,  but  with  magnesium  sulphate  it  was  nearly  always  slightly  increased. 
Probably  with  both  these  salts  too  the  results  are  due  to  the  formation  of 
non-ionised  humates. 

Non-ionisahle  substances.  —  In  a  last  series  of  experiments,  disinfect- 
ants which  did  not  owe  their  germicidal  properties  to  ions  were  used  : 
i.  e.  carbolineum,  toluene  and  carbon  bisiilphide.  Where  carbon  bisul- 
phide was  used  the  period  of  incubation  was  increased  from  two  to  five  weeks 
during  which  time  the  soil  was  maintained  at  ordinary  room  temperature 
instead  of  at  28°  C.  The  following  residts  were  obtained:  carboHneum  in- 
creased denitrification;  toluene  had  no  stimulating  effect  in  whatever 
proportion  used  but  neither  did  it  have  an  inhibitive  effect  except  in  one 
single  instance;  carbon  bisulphide  on  the  other  hand  always  decreased 
denitrification  even  when  used  in  very  small  doses. 

It  would  therefore  appear  that  on  peaty  land,  carbon  bisulphide  may 
be  recommended  as  the  best  germicide  to  employ. 

1061  -The  Chemical  Composition  of  Plants  as  a  Guide  to  the  Fertility  of  the  Soil.  — 

Sawin  p.  in /7w/j7Hrt./o    Onum-HOU  Ajpoyo.vin  (Review  of  Agricultural  Experiments) 
Vol.  XVjI,  Xo.  I,  pp.  1-12.  Petrosrad,  1916. 

Two  series  of  investigations  were  carried  out  to  determine  the  rela- 
tionship between  the  phosphoric  acid  content  of  the  plant  and  that  of  the 
soil  in  which  it  had  been  grown.  In  the  first  series  oats  were  grown  in  sand 
to  which  nutrient  solution  was  added.  Each  vessel  contained  7  kg.  of  sand 
and  the  nutrient  solution  was  that  of  Prianichnikoff,  i.  e.  phosphoric  acid 
in  the  form  of  Ca  HPO*  +  2H2O  and  nitrogen  in  the  form  of  ammonium  ni- 
trate, both  being  used  in  the  proportions  laid  down  by  Hellriegel.  The 
solution  was  used  at  normal  streiigth,  double  strength  and  treble  strength. 
In  the  second  series  of  experiments  the  sand  was  replaced  by  two  soils, 
one  of  which  was  a  poor  sandy  forest  soil  from  the  Agricultural  Institute 
of  Moscow  and  the  other  a  tchernozium  (black  soil)  from  the  Kharkov 
Agricultural  Station,  unresponsive  to  ])hosphate  manuring.  Calcium  pho- 
sphate and  potassium  nitrate  were  added  in  quantities  equal  to  normal 
strength  and  to  2,  4  and  8  times  normal  strength. 

When  the  oat  plants  were  harvested,  the  grain  was  separated  from  the 
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straw  and  both  were  analysed.  It  was  found  that  the  phosphoric  acid 
content  of  the  grain  varied  very  Httle  while  that  of  the  straw  reflected  to 
a  much  greater  extent  the  phosphoric  acid  content  of  the  culture  medium. 
The  sand  cultures  gave  the  following  figures : 


Xormal  strength 
Double         " 
Treble 


Phosphoric  acid  content 
in  straw  in  grain 

'\6503  pti  cent         ').28^4  per  cent 
1.458       "       "  0.2982      "     " 

1.834        "       "  0.2865      "     " 


In  the  grain  the  phosphorus  was  present  almost  whoU}'  in  the  form 
of  organic  compounds  while  in  the  straw  only  phosphates  were  found.  The 
phosphate  content  of  the  plant,  therefore,  varied  considerabl}'  according 
to  the  available  amount  of  phosphoric  acid  in  the  culture  medium,  but  the 
organic  phosphorus  remained  almost  constant  varying  only  within  the 
limits  of  0.41  and  0.60  per  cent.  The  organic  phosphorus  was  not  affected 
by  the  total  weight  of  the  plant  and  only  to  a  slight  extent  by  the  amount 
of  phosphoric  acid  absorbed  by  the  plant.  Where  the  nutrient  solution 
was  used  in  a  concentrated  form,  considerable  amounts  of  phosphoric  acid 
were  taken  up  by  the  plant,  but  onh'  a  very  small  portion  of  this  was  con- 
verted into  organic  compounds  of  phosphorus,  the  main  part  being  deposit- 
ed as  phosphate  in  the  straw. 

From  these  results,  it  should  be  possible  to  draw  the  practical  conclu- 
sion that  a  high  percentage  of  phosphate  in  oat  straw  indicates  the  presence 
of  a  considerable  amount  of  phosphoric  acid  in  the  soil.  But  it  is  pointed 
out  that  other  causes  such  as  general  conditions  of  growth  may  also  affect 
the  percentage  of  phosphates  in  plants,  indeed  the  writer's  own  experiments 
of  1913  and  1914  gave  results  directlj^  contradictory  to  those  obtained  in  the 
above  trials  and  are  supported  by  the  evidence  of  other  authorities  (Hall, 
SeeLHORST,  Atterberg).  On  the  whole,  therefore,  it  cannot  be  consider- 
ed that  the  determination  of  the  phosphate  content  in  oat  straw  affords 
a  reliable  guide  to  the  condition  of  the  soil,  but  in  special  cases  it  may  yield 
useful  information. 

1062  -  The  Influence  of  Relative  Area  in  Intertilled  and  Other  Classes  of  Crops  on  Crop 

Yield.- —  Brodie  D.  a.  in  United  States  Department  cf  Agriculture,  Office  of  the  Secretary, 
Circular  No.  57,  pp.  1-8.  Washington,  March  31,  1916. 

Experience  has  taught  that  there  is  a  Umit  to  the  extent  to  which 
land  may  be  occupied  by  the  same  class  of  crops  without  detriment  to  crop 
yield,  and  this  experience  has  led  to  the  adoption  of  rotations.  Just 
what  proportion  of  the  crop  should  be  planted  to  intertilled  crop  {i.  e.  corn, 
potatoes,  tobacco,  etc.,  planted  in  rows  and  cultivated  between  the  rows), 
what  to  grain  crops,  and  what  to  perennial  grass,  to  prevent  serious 
injury  to  the  soil,  are  questions  that  the  farmer  has  alwa^'s  had  to  answer 
for  himself,  largely  from  his  own  experience  or  from  the  established  custom 
of  his  locality. 

During  the  past  two  years  studies  as  to  the  relation  of  the  type  of 
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farming  to  the  maintenance  of  crop  yield  have  been  made  on  240  farms  in 
Chester  Countj^  Pa.,  and  on  303  farms  in  Central  Illinois.  Use  has  also 
been  made  of  the  data  compiled  for  377  other  farms  in  Chester,  Co.  Pa. 
and  300  farms  in  Ivcnawee  Co.  ]Mich.  The  studies  consisted  in  comparing 
the  productive  capacity  of  the  various  farms  by  means  of  their  "  crop 
index  "  which  ma}'  be  defined  as  the  crop  yields  of  a  particular  farm  ex- 
pressed in  percentage  of  the  average  crop  yields  in  the  community. 

Results  of  the  investigations  indicated : 

i)  That  there  seems  to  be  in  all  districts  so  far  studied  an  optimum 
percentage  of  the  crop  area  of  the  farm  which'  can  be  devoted  to  a  single 
class  of  crops  and  maintain  maximum  }delds.  Even  under  the  rather  in- 
tensive types  of  farming  prevaiUng  in  Chester  Co.  Pa.  and  in  lycnawee  Co. 
Mich.,  and  imder  the  more  extensive  type  of  farming  in  Central  Ilhnois, 
the  optimum  area  of  intertilled  crops  in  each  case  falls  wdthin  5  per  cent 
of  each  other,  the  range  being  about  32  to  36. 

2)  That  when  more  than  this  percentage  of  area  is  devoted  to  a  single 
class  of  crops,  yields  decrease  even  where  there  is  an  increase  in  the  number 
of  live  stock  per  acre. 

3)  That  in  Chester  Co.  Pa.  the  optimum  percentage  area  for  peren- 
nial grass  (timothy  and  clover)  is  about  36  per  cent  of  the  crop  area  of  the 
farm. 

4)  That  data  of  tliis  character  make  it  possible  to  construct  a  crop- 
ping system  which  should  under  average  conditions,  produce  ihaximum 
yields  with  a  given  quantity  of  manure.  In  the  case  of  Chester  Co.  such  a 
system  constructed  from' data  brought  out  in  the  1912  survey  corresponds 
very  closely  to  the  practice  of  those  farmers  who  maintain  high  yields  and  of 
those  who  have  made  highest  profits. 

These  conclusions  were  arrived  at  as  follows  :  the  relation  between 
the  crop  yield,  the  percentage  of  the  crop  area  of  the  farm  in  intertilled 
crops,  and  the  average  number  of  live  stock  per  acre  was  determined  for 
Chester  Co.  Pa.  and  for  Central  Illinois  (Tables  I  and  II). 

The  relation  of  non  intertilled  crops  to  crop  yield  was  next  investiga- 
ted (Table  III)  and  finally  that  of  perennial  grass  (timothy  and  clover) 
to  crop  yield  (Table  IV). 

The  results  show  that  the  best  distribution  of  area  amongst  the  diffe- 
rent classes  of  crops  occurs  when  10  per  cent  is  allowed  for  crops  not  in  the 
rotation  such  as  garden,  orchard,  .soiling  crops  etc.,  36  per  cent  is  under 
intertilled  crops,  36  percent  in  perennial  grass  and  the  remaining  18  percent 
in  annual  crops  not  intertillied.  To  illustrate  how  nearl)'  this  corresponds 
to  the  actual  practice  of  the  most  successful  farmers.  Table  V  shows  the  crop 
area  percentages  of  the  27  Chester  Co.  farms  having  the  highest  yield  and 
of  the  27  having  the  lowest  yield.  There  is  a  close  agreement  between  the 
cropping  systems  .selected  for  high  crop  yields  andt  hat  producing  the  high- 
est profits  and  this  agreement  indicates  that  a  well  balanced  type  of  agri- 
culture jjrevails  in  Chester  Co.  Where  this  condition  does  not  prevail 
high  yields  are  obtained  to  the  sacrifice  of  profit  or  high  profits  are  made  at 
the  sacrifice  of  soil  fertility. 


I4i8 


METHODS   OF   SOn,  CUI^TIVATION 


Table  I.  —  Relation  of  per  cent  of  crop  area  in  intertilled  crops  to  crop  index 
in  Chester  Co.  Pa.  (1914  survey). 


No. 

Per  cent  of  crop  area  in  intertilled  crops 

Average 
no.  animal  units  (i) 
pel  100  acres  in  crops 

Average  crop 

of  farm 

Range 

Average 

index 

72 
58 
53 
57 

I<ess  than  25 
25-30 
30-35 
35  or  more 

20.8 
27.4 

32.7 
41.4 

37-6 
41.2 
48.4 
53-4 

96 
100 
105.2 
104.7 

(i)  An  animal  unit  is  a  mature  horse  or  cow  or  as  many  smaller  animals  as  reqxiire  the  feed  of  a 
horse  or  cow,  i.  e.,  2  head  of  young  cattle;  5  hogs,  7  sheep,  or  100  hens. 


Tabi^E  II.  —  Relation  of  per  cent  of  crop  area  in  intertilled  crops  to  crop  index 
in  Central  Illinois  (1913  survey). 


No. 

Per  cent  of  crop  area  in  intertilled  crops 

Average 

no.  animal  units 

per  100  acres  in  crops 

Average  crop 

of  farms 

Range 

Average 

index 

75 
72 
82 

74 

I,ess  than  37.5 
37.6-48.9 
49.0-59.9 
60  and  over 

28.4 
43.3 
53-9 
73-6 

19-3 
18.I 
17.1 
15-8 

102 

103 

100 

93 

Table  III.  —  Relation  hetiveen  the  per  cent  of  the  crop  area  in  annual  crops 
not  intertilled  and  crop  index  in  Chester  Co.  Pa.  (1914  survey). 


No. 

Percentace  of  the  crop  in  annual  ci  ops  not  intertilled 

No.  of  animal  units 

Average  crop 

of  farms 

Range 

Average 

per  100  acres                    .^^^^^      - 
in  crops 

64 

73 
48 

53 

Less  thfn   18 
iS-24 
24-30 
30  and  over 

14,2 
26.0 
26.9 
34-9 

51.9 

44-5 
39.8 
36.8 

105 
102 

99 
97 
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Table  IV.  —  Relation  of  per  cent  of  crop  area  in  perennial  grass  to  crop 
index  in  Chester  Co.  Pa.  (1914  survey). 


No. 
of  farms 

Per  cent  of  crop  area  in  perennial  grass 

No.  of  animal  units 

per  100  acres 

in   crops 

Average  crop 

Range                                  Average 

index 

64 
48 

57 
69 

Less  than  32 
32-39 
40-45 
45  and  over 

22.9 

34-7 
41.7 

51-7 

46.7 
44-8 
44.2 
40.8 

102 
105 
102 

98 

Table  V.  —  Average  percentage  of  area  of  intertilled  crops,  annual  crops  not 
intertilled,  and  perennial  grass,  Chester  Co.  Pa.,  (1914  survey). 


Average   percentages 

Class  of  crops 

On 

240  farms 

On 

27   farms 

showing 

highest  >-ields 

On 

27   farms 

sSh  owing 

lowest  yields 

Modified  for  : 

highest            highest 
yields           profits  (i) 

Intertilled 28,4 

Annuals  not  intertilled  .   .    •  |        22.3 

Perennial  grass 38.0 

Garden,  orchard,  etc }        1 1.3 

34 -o 

18.8 

38.2 

9.0 

27.4 

234 

39-4 

9.8 

36 
18 
36 
10 

34-43 
10-19 

40-50  (2) 

(i)  The  figures  for  this  column  are  derived  from  a  1912  survey. 
(2)  All  hay  crops  including  annuiUs. 


1063- "Tetra phosphate".  —  V'inassa,  G.   (Turin  Agricultural  Experiment  Station)   in   Le 
Slazioni  Spcrimcntali  Agrarie  Italiane,  \o\.  XLIX,  Nos.  7-8,  pp.  357-365.  Modena,  1916. 

"  Tetraphosphate  "  is  a  new  fertiliser  recently  put  on  the  market, 
and  has  been  suggested  as  a  substitute  for  basic  slag.  It  is  prepared  b}' 
mixing  powdered  phosphorite  with  carbonates  of  the  alkaline  earths  (at  the 
rate  of  6  per  cent  by  weight  of  the  carbonates)  and  heating  the  mixture 
to  400"  C.  in  special  ovens.  The  mass  is  then  moistened  and  inert  bodies 
are  added  till  a  substance  containing  20  per  cent  of  total  phosphoric  acid 
is  obtained.  The  finished  product  is  a  drj^  greyish-white  powder,  al- 
most insoluble  in  water  with  which  it  gives  an  alkaline  reaction,  and  partly 
soluble  in  acids  which  cause  an  evolution  of  carbon  dioxide. 

"  Tetraphosphate  "  was  treated  with  a  number  of  solutions  and  the 
solubility  of  its  phosphoric  acid  was  determined ;  similar  tests  with  Sfax 
phosphorite  were  carried  on  at  the  same  time.    The  results  are  given  below. 
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Comparative  solubility  of  "  tetraphosphate  "  and  phosphorite. 

Grams  PjOj  per 
Solvent  ~ 


Water    " 

Water  saturated  with  COg. 

Saline  solutions  (NaCl  and  NaNOg,  NH4CI  and 

(NH4)   2SO4) 

Ammonium  acetate  18  °'„ 

Ammonium  malate  j,o  % 

Ammonium  tartrate  20   ",, 

Ammonium  citrate  40  "o 

k  0.5  %       .   ' ,,    .    .    . 

Citric  acid  .      2  % 

/  10  % 

"  Citroformic  "  acid  (4  %  citric  acid,  6  %  for- 
mic acid,  ID  %  NaCl) 


0.71   gm. 
phosphorite 


trace 


o  0009 
o  0000 
o  00016 
o  0163 
0.02:i5 

0.0529 
0.1217 


I  gm. 
tetraphosphate 


trace 


o  000 1 3 
o  0100 
0.0106 
(J.02S2 
0.1 04 1 


14.04  per  cent     13.79  percent 

"  Citroformic  "  acid  was  proposed  as  a  reagent  bj"  the  inventor  of 
"  tetraphosphate  "  ,  yet  even  with  this  solvent,  phosphorite  shows  a  higher 
percentage  of  soluble  phosphoric  acid  than  does  "  tetraphosphate  ",  and 
with  all  the  other  solvents  the  same  thing  was  observed.  These  results 
would  indicate  that  no  valuable  changes  take  place  when  the  phosphorite  is 
heated  with  the  carbonates  of  the  alkahne  earths,  and  that  the  process 
which  is  complicated  and  costly  is  also  useless.  The  name  "tetraphosphate" 
is  very  inappropriate  as  its  insolubility  clearly  proves  it  to  contain  neither 
tetraphosphate  nor  calcium  silicophosphate  both  of  which  products  have 
been  isolated  from  basic  slag,  b}^  Hilgenstock.  and  Carnot.  From  the 
piurely  chemical  point  of  view,  there  is  no  analogy  between  basic  slag  and 
"  tetraphosphate  "  which  ma}^  be  simply  considered  a  ground  phosphate 
mixed  with  inert  compounds. 

Occasional  satisfactory  results  obtained  by  farmers  with  this  substance 
and  said  to  demonstrate  its  particular  efficiency  should  be  looked  upon  as 
inconclusive. 

1064 -Lucerne  Inoculation  Experiment,  Hawkesbury  Agricultural  College  (New  South 

Wales)  1912-16.  —  IIeinrich  J.  O.  in  Agricultural  Gazette  or  Neiv  South    Wales,  Vol. 
XXVII,  No.  5,  pp.  305-313.  Sydnej',  Maj',  1916. 

An  experiment  was  conducted  at  the  Hawkesbury  College  during  the 
years  1912-16  to  contrast  the  various  methods  of  inoculation  for  lucerne 
on  manured  and  unmanured  land  and  to  ascertain  their  practical  value 
in  establishing  lucerne  on  soil  which  had  not  previously  borne  it.  The 
ground  chosen  for  the  experiment  was  a  plot  of  well  drained,  uniform,  red 
sandv  loam.     Methods  of  inoculation  were  as  follows  : 


Inoculation  of  seed   with  lucerne  rhizobia 
coil 


3 

3a 
4 
5 


"  "  before  sowing. 

"  "  after  germination 

"  "  when  half  grown  . 

soil  of  similar  composition  from  an  established  lucerne  area. 
"    soil  of  dissimilar   composition   from   an    established 
lucerne  area 
seed  with  vetch  rhizobia. 
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Table  I.  —  Result  of  examination  for  nodules  three  months 
after  soznng. 


Method 
of  inocuiation 


Manure  ;   ;||,| 


Check 


Inoculattd 
germination 


i 

after  1 


No  manure 
Lime.    .    . 


\  Complete  manure 


Check 
Check 


Inoculated    before 
sowing. 


No  manure 
Lime.    .    . 


Complete  manure 


Check 
Check 


Seed       inocu'ated 
with  lucerne  rhi-  '.  Lime 
zobia.  ' 


No  manure 


Check 
Check 


Complete  manure 


Not   inoculatid. 


No  manure 
Lime      .    . 


,  Complete  manure 

Check I 

Inoculated      with  (  Complete  manure 

soil  of  the  same  {  Lime 

composition.  (  ^^  manure  .    .    . 

Inoculated      with  /  Complete  manure 

soil   of    different  }  Lime 

composition.  (  ^-^  ^^^nure  .    .    . 

Chtck 

Check  

Check  


Seed       inoculated 


No  manure 


with    vetch    rhi-     L,itne 
zobia.  f 


Complete  manure 


44 
69 

70 


75 

83 

70 

128 

84. 
66 
69 
69 
52 
63 
77 
64 
62 

75 
66 
76 
89 
85 
94 

74 
85 
78 
62 

97 
72 
64 
72 
73 


Plants 

with  nodules 

on     roots 


Number  Percent 


12 
55 

15 

o 

2 

2 

107 


55 

82 

79 

4 

56 

6 


17 
79 


3 

84 


15 


62 
96 


5 

64 

8 


Fairly  large;    V4  on  a  plant. 

Large  to  medium  ;  scattered  ; 
average  5. 

Large  size;  scattered. 


Medium;  scattered;  average  6. 
Scattered. 


Small ;  average  5. 


Average  6;  scattered. 
»         7 ;  » 

»         6 ;  »         ;  at  top. 

Average  3;  scattered. 
Scattered. 
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Table  II.   —  Relative  yields  of  lucerne  1 913-14,  1914-15. 


Method   of   inoculation 


Inoculated  after  "ermination 


No  manure     .... 

Lime 

f  Complete  manure 

(    No  manure     .... 

Inoculated  befc)re  sowing lyime 

f  Complete  manure.    . 

1   No  manure     .... 

Seed  inoculated  with  lucerne  rhizobia    .    .    ■:  Eime 

1   Complete  manure.    . 

(   No  manure     .... 

Not  inoculated }  E'me 

f  Complete  manure.    . 


Inoculated  with  soil  of  same  composition. 


Inoculated  with  soil  of  different  composition 


Complete  manure . 

Uime 

No  manure     .    .    . 


Complete  luanure 

Uime 

No   manure     .    .    . 


Seed  inoculated  with  vetch  rhizobia  . 


No  manure     .    .    . 

{  lyime 

Complete  manure . 


Relative  >-ield, 

check   plot  =   100 


86.03 
105.66- 
102.88 

86.01 
106.72 
119.51 

74-72 
112.82 
117.03 

85.36 
115-79 
115. 16 

94.52 

107.14 
102.29 

ICO.63 

117-35 
106.58 

89.64 

102.51 

99.34 


The  land  after  being  carefully  prepared,  was  divided  up  so  that  each 
method  of  inoculation  except  3a  was  tried  with :  a)  no  manure,  h)  lime  at 
the  rate  of  one  ton  per  acre  and  c)  complete  manure  (i  cwt.  superphos- 
phate, Yi  cwt.  sulphate  of  potash,  Yi  cwt.  sulphate  of  ammonia  per  acre). 
About  three  months  after  sowing,  samples  of  roots  were  examined  for  no- 
dule formation  with  the  results  given  in  Table  I.  Ten  months  after  the  laying 
down  of  the  experiment  another  examination  was  made  for  nodules.  The 
restilts  obtained  were  similar  to  the  previous  ones,  but  it  was  evident 
that  the  earlier  examination  was  the  more  reliable  as  the  older  the  plant  the 
deeper  are  the  fine  roots  on  which  the  nodules  are  found  and  the  greater 
the  difficulty  in  uprooting  them.  Moreover  if  the  treatment  is  efficacious, 
nodules  will  be  found  on  the  young  plant  as  early  as  six  months  after  ger- 
mination.   Finally  in  February  and  ]March  1916,  four  years  after  the  begin- 
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ning  of  the  experiment,  a  further  examination  for  nodules  was  carried  out. 
By  this  time  all  the  plots  contained  lucerne  rhizobia. 
From  Table  I  it  will  be  seen  that : 

i)  The  method  of  artificial  inoculation  with  cultures  of  lucerne 
rhizobia  are  far  from  being  as  efficient  nodule  producers  as  the  inoculation 
with  soil  of  the  same   composition  as  the  land  being  treated. 

2)  Inoculation  with  rhizobia  from  a  legume  other  than  lucerne  is 
ineffective  when  used  with  the  latter  crop. 

3)  The  addition  of  lime  greatly  increases  the  nodule  forming  power. 
Whereas  these  deductions  are  in  full  accord  with  those  of  other  investi- 
gators, the  present  experiments  gave  results  different  from  those  obtained 
in  other  parts  of  the  world  as  regards  jdeld.  In  Table  II  mil  be  found  the 
figures  for  the  1913-14  and  1914-15  harvestings  from  which  it  is  evident 
that  inoculation  had  a  depressing  effect  on  the  yield  when  used  alone  or  in 
conjunction  with  lime  or  complete  manures. 

1065  -  The  Application  of  Botanical  Science  to  Agriculture.  —  Howard  Albert  (im- 
perial Economic  Botanist,  Pusa)  in  The  Agricultural  Journal  of  India,  Special  Indian 
Science  Congress  Number  pp.    14-26.     Calcutta  and  London,   1916. 

A  Study  of  the  literature  dealing  with  agriculture  indicates  that  there 
is  some  confusion  of  ideas  as  to  the  precise  relation  which  exists  between 
the  science  of  botany  on  the  one  hand  and  the  practice  of  agriculture  on  the 
other.  In  the  present  paper,  an  attempt  has  been  made  to  define  the  bear- 
ing of  the  scientific  aspect  of  the  vegetable  kingdom  on  the  economic  de- 
velopment of  crop  production- and  to  show  how  a  knowledge  of  this  science 
can  best  be  applied  to  agricultural  problems.  For  an}'-  real  advance  to  be 
made  in  crop-production,  a  thorough  scientific  knowledge  of  botany  in  all 
its  branches  is  one  of  the  fijst  conditions  of  progress.  This  will  be  clear  if  the 
real  problems  to  be  solved  are  considered  in  all  their  bearings. 

The  attempt  to  improve  cultivated  crops  by  scientific  methods  is  a  re- 
cent development  and  can  be  traced  to  two  main  causes  —  (i)  the  gradual 
recognition  of  the  fact  that  in  agriculture  the  plant  is  the  centre  of  the  sub- 
ject ;  and  (2)  the  rapid  rise  of  the  study  of  genetics  which  followed  the  re- 
discovery of  Mendel's  results  in  inheritance. 

The  importance  of  the  plant  in  crop  production  may  be  said  to  be  gen- 
erally recognized  at  the  present  time.  A  large  number  of  botanists  are 
being  employed  at  Experiment  Stations  and  the  public  have  often  been 
led  to  expect  that  a  revolution  is  about  to  take  place,  particvilarly  through 
the  application  of  what  is  popularly  known  as  Mendelism.  A  critical  exa- 
mination of  the  literature  discloses  some  signs  that  these  extravagant 
hopes  are  not  likely  to  be  fulfilled,  not  that  these  hopes  are  impossible  but 
rather  because  the  problems  have  not  always  been  taken  up  on  a  sufficiently 
broad  basis  and  attacked  simultaneously  from  several  standpoints. 

II.   The  Development  oj  Botany. 

The  more  recent  developments  in  botanical  science  are  fortunately 
all  tending  to  a  study  of  the  plant  as  a  living  whole.  Both  the  scientific  study 
in  the  field  of  plant  associations  (ecology)  and  the  s\-stematic  examination 
of  the  various  generations  of  plants  rai.sed  from  parents  which  breed  true 
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(genetics)  are  doing  much  to  mitigate  the  evils  which  follow  from  undue 
devotion  to  purely  laiboratoTy  work.  Ecology  and  genetics  are  taking 
the  botanist  into  the  field  and  will,  in  all  probability,  materially  influence 
the  future  development  of  the  science. This  will  be  all  to  the  good  and 
should  do  much  both  to  raise  the  standard  and  emphasize  the  importance 
of  field  work  and  also  develop  the  natural  history  side  of  botany.  The 
botany  of  the  future  is  likely  to  combine  all  that  is  valuable  in  laborator}' 
work  with  modern  ideas  on  ecology,  classification,  and  genetics. 

The  relation  oj  Botany  to  Agriculture. 

A  wide  scientific  outlook  on  the  man}'  aspects  of  plant  life  is  the  first 
coudition  in  applying  botanical  science  to  practical  problems.  The  next 
step  for  the  botanist  is  to  study  his  crop  in  the  field  and  to  learn  to  appre- 
ciate the  agricultural  aspects  of  crop-production.  The  investigator  must 
himself  be  able  to  grow  his  crop  to  perfection  and  it  is  not  too  much  to  say 
that  no  real  progress  can  be  made  without  this.  The  ordinary  agiicul- 
tural  processes  applied  to  any  crop  bear  a  direct  relationship  to  the  physio- 
logical necessities  of  the  plant  and  have  been  evolved  from  centuries  of 
traditional  experience.  In  all  investigations  on  crops,  a  first-hand  knowledge 
of  practice  is  necessary  and  nowhere  is  it  so  impoitant  as  in  plant -breeding 
work  where  practice  is  quite  as  valuable  as  an  acquaintance  with  the  methods 
and  results  of  genetics.  The  greatest  devotion  to  the  study  of  inheritance, 
using  for  this  purpose  material  indifferently  grown,  is  largely  labom  lost 
as  many  cha:  acters  are  masked  unless  the  plants  are  really  thriving  and  well 
developed.  For  instance  in  wheat,  the  red  colour  of  the  chaff  never  develops 
in  badly  grow^n  plants  thereby  causing  great  confusion  in  systematic  and 
breeding  work  on  this  crop.  In  tobacco,  the  various  leaf  characters  are 
almost  entirely  masked  by  bad  cultivation  and  their  inheritance  can  only 
be  studied  if  the  crop  is  grown  to  perfection. 

Science  and  practice  must  be  combined  in  the  investigator  who  must 
himself  strike  a  correct  balance  between  the  two.  The  ideal  point  of  view 
of  the  improver  is  to  recognize  agriculture  as  an  art  which  can  best  be  de- 
veloped by  that  instrument  called  science.  Once  this  is  fully  realized  and 
acted  upon,  the  place  of  the  experiment  station  in  agriculture  will  be  under- 
stood as  a  matter  of  course  and  the  qualifications  needed  by  the  workers 
will  be  self-evident.  There  will  be  little  or  no  progress  if  practical  agricul- 
turists aie  associated  with  pure  scientists  in  economic  investigations.  This 
has  often  been  tried  and  has  never  yielded  result?  of  any  importance.  The 
reason  why  such  co-operation  fails  is  that  without  an  appreciation  of 
practice  the  scientist  himself  never  gets  to  the  real  heart  of  the  problem.  The 
history  of  the  indigo  investigations  in  India  i-^  a  very  good  case  in  point. 
During  the  last  20  years,  a  number  of  scientists  have  been  employed  in  an 
endeavour  to  improve  the  production  of  natural  indigo.  Over  £50,000 
have  been  expended  on  this  work  between  1898  and  igijbutno  results  have 
been  obtained,  largely  because  the  scientists  preferred  to  engage  European 
assistants  on  indigo  estates  to  grow  their  experimental  crops  rather  than  to 
cultivate  them  themselves.  The  result  was  that  the  real  problems  were 
not  discovered,  a  large  amount  of  ineffective  work  was  done  and  valuable 
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time  was  lost  during  which  the  natural  indigo  industry  declined  and  the 
synthetic  product  rapidly  established  itself  in  the  markets  of  the  world. 
The  solution  of  the  indigo  problem  has  recently  been  disclosed  by  a  study 
of  the  plant  in  the  field.  It  is  not  too  much  to  say  that  if  a  properly  qua- 
lified botanist  with  a  knowledge  of  agriculture  had  attacked  the  indigo  pro- 
blem twenty  years  ago,  tbe  history  of  this  industry  would  have  been  very 
different. 

There  remains  for  consideration  the  commercial  aspect  of  investiga- 
tions on  crops  and  the  necessity,  on  the  part  of  the  worker,  of  keeping  in 
close  touch  with  the  requirements  of  the  trade.  Particularly  is  this  impor- 
tant in  the  case  of  materials  used  in  textile  industries  like  cotton  where  any 
marked  alteration  in  the  raw  product  might  easily  involve  extensive  changes 
in  machinery.  In  the  case  of  cereals  like  wheat,  it  is  necessary'-  in  improving 
the  variety  to  follow  closely  the  needs  of  the  manufacturer  and  to  ensure 
that  any  new  types  introduced  into  general  cultivation  can  be  milled  to 
advantage.  The  successful  merchant  often  possesses  information  which 
is  of  the  greatest  value  to  the  botanist  and  which  helps  the  investigator  to 
perceive  the  manner  in  which  an  improvement  can  most  effectively  be  made. 

That  a  combination  of  science,  practice,  and  business  ability  in  the 
same  individual  is  essential  in  all  agricultural  investigations  dealing  with 
the  plant  will  be  evident  if  the  kind  of  problem  awaiting  solution  is  consi- 
dered in  detail.  Many  of  these  questions  fall  into  the  following  three 
classes  : 

(i)  Improvements  in  the  efficiency  oj  the  plant.  — Any  attempt  to  mcrease 
the  output  of  a  crop  can  only  be  successful  if  the  the  physiology  of  the 
plant  is  considered  together  with  the  economic  aspects  of  production.  Such 
problems  have  to  be  solved  within  the  working  conditions  of  the  plant  fac- 
tory and  also  within  the  general  economic  limits  imposed  by  labour  and 
capital.  In  such  matters,  the  investigator  might  easily  go  astray  unless 
he  keeps  the  laws  of  plant  physiology  in  view  and  unless  he  is  fortified  by 
a  knowledge  of  practice  and  an  appreciation  of  the  general  working  con- 
ditions. 

(2)  Tlie  treatment  oj  disease.  —  The  inadequacy  of  much  of  the  experi- 
ment station  work  on  the  diseases  of  plants,  in  which  fungi  and  insects 
are  concerned,  has  recently  been  referred  to  by  Professor  Bateson  in  one  of 
the  sectional  addresses  to  the  British  Association. 

In  the  course  of  his  speech,  this  gentleman  drew  attention  to  the  fact 
that  there  is  at  the  present  time  hardl>  any  comprehensive  study  of  the 
morbid  physiology  of  plants  comparable  with  that  which  has  been  so  great- 
ly developed  in  application  to  animals.  The  nature  of  the  resistance  to 
disease,  characteristic  of  so  many  varieties,  and  the  methods  by  which  it 
may  be  ensured,  offer  a  most  attractive  field  for  research,  but  it  is  one  in 
which  the  advance  must  be  made  by  the  development  of  pure  science, 
and  those  who  engage  in  it  must  be  prepared  for  a  long  period  of  labour 
without  ostensible  practical  results. 

{3)  The  creation  of  improved  varieties.  —  lu  this  work  an  understanding 
of  the  needs  of  the  crop  and  a  knowledge  of  systematy  and  genetics  must 
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be  combined  with  the  insight  of  the  inventor,  no  possible  scientific  method 
can  succeed  without  the  intuition  of  the  breeder.  Any  attempt  to  obtain 
or  record  the  characters  of  large  numbers  of  plants  and  to  obtain  the  final 
selections  by  a  scientific  system  of  marks  is  hopeless,  as  the  investigator 
would  be  a  speedily  swamped  by  the  volume  of  bis  material.  The  insight 
of  the  breeder  is  necessary  for  the  work  and  the  judgment,  which  comes  by 
practice,  in  the  rapid  summing  up  of  essentials  by  eye  is  far  more  useful  than 
the  most  carefully  compiled  records  or  any  system  of  score  cards.  The  suc- 
cessful plant  breeder  is  to  a  large  extent  born  and  not  made.  Science  helps 
the  born  breeder  by  providing  him  with  new  and  better  instruments  and, 
by  bringing  knowledge  to  bear  from  many  sides,  it  accelerates  the  output 
and  lightens  the  work  in  a  multitude  of  ways. 

1066  -  A  Biochemical  Study  of  Nitrogen  in  Certain  Legumes.  —  whitixg,  a.  l.  University 

of  Illinois,  Agi'icultuyal  Experiment  Station,  Bulletin  Xo.  179,  pp.  471-512.    Urbana,   111., 
March  1915. 

The  writer  discusses  the  whole  question  of  nitrogen  fixation  by  legu- 
minous plants  and  gives  an  account  of  his  own  experiments  on  the  sub- 
ject.    These  he  divides  into  two  parts : 

I.  Studies  to  determine  through  ivhich  organ  legumes  obtain  atmos- 
pheric nitrogen.  The  plants  used  were  the  soybean  {Glycine  hispida  IMaxim) 
and  the  cowpea  [Vigna  unguicnlata  Walp).  Uniform  seeds  were  carefulh' 
selected  and  inoculated  with  an  infusion  of  B.  radicicola.  The  plants 
were  grown  in  silver  sand  to  which  a  nutrient  solution  was  added,  both  sand 
and  solution  being  free  from  nitrogen.  Wolf  bottles  were  used  as  con- 
taining vessels  in  order  that  the  atmosphere  around  the  roots  should  be 
controlled,  and  whereas  the  roots  of  some  plants  were  maintained  in  a 
gas  current  consisting  of  96  to  98  per  cent  of  oxygen  and  2  to  4  per  cent 
of  carbon  dioxide,  others  were  maintained  in  a  current  of  air.  At  the  end 
of  each  experiment  the  nitrogen  was  estimated  in  each  plant,  and  the 
amount  fixed  was  determined.     Results  are  given  in  Tables  I  and  II. 

The  error  in  soA^beans  nos.  I  and  2  was  partially  accounted  for  by^ 
a  slight  injury  to  these  plants  by  grasshoppers  and  red  ants.  There  was 
also  a  small  experimental  error.  The  fixation  shown  by  cowpea  no.  2 
was  also  attributed  to  a  leak  around  the  stem  which  prevented  the  Wolf 
bottle  from  being  gas  tight.  All  plants  receiving  air  had  well  developed 
nodules. 

The  experiments  were  repeated  and  the  results  were  confirmed.  In 
order  to  test  the  viability  of  B.  radicicola  after  exposure  to  the  abnormal 
atmosphere,  infusions  were  made  from  the  roots  of  plants  grown  in  the 
oxygen  current  and  apj)lied  to  cowpea  seeds  that  had  been  sterilized  and 
planted  in  sterile  sand.  Sterile  conditions  were  maintained  throughout 
the  test.  Profuse  nodule  formation  resulted,  showing  that  the  viability 
of  B.  radicicola  had  been  in  no  way  impaired. 

Plants  grown  in  the  oxygen  current  usually  developed  two  and  some- 
times three  leaves  before  they  seemed  to  be  checked  in  their  growth.  Soon 
an  interesting  tran.slocation  set  in.  T^ach  plant  removed  the  nitrogen 
from  the  lower  leaves  and  developed  a  new  leaf  of  a  normal  green  colour^ 
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Table  I.  —  Fixation  of  nitrogen  by  soybeans. 

No. 
of  plant 

Treatment 

Nitrogen  in  plant 
after  28  days 

Nitrogen  in  seeds 

Nitrogen  fixed 

mgms. 

mgms. 

mgms. 

I 

C02  +  0 

10.43 

1 1.4 

—    0.97 

2 

C02  +  0 

10.65 

II.4 

—    0-75 

3 

Air 

17.61 

II.4 

+    7-07 

Table  II.  —  Fixation  of  nitrogen  by  cowpeas. 

No. 
of  plant 

Treatment 

Nitrogen  in  plant 
after  37  days 

Nitrogen 
in  seedlings  at  start 

Nitrogen  fixed 

mgms. 

mgms. 

mgms. 

I 

CO2  +  0 

9.21 

7.90 

I-3I 

2 

CO2  +  0 

13-03 

7.90 

5-13 

3 

C02  +  0 

9.43 

7-1o 

I  53 

4 

Air 

24.84 

7.90 

16.94 

5 

Air 

23.61 

7.90 

15.71 

Table  III.   —   Total  nitrogen  in  various  parts  of  .soybeans  and  fixation 
at  different  periods  [gms.  per  jar  of  ^  plants). 


Age 
of  plant 


Nitrogen 
in  tops 


Nitrogen 
in  roots 


Nitrogen 
in  nodules 


Nitrogen 

in   whole 

plant 


Nitrogen 
in  seeds 


Nitrogen 
fixed 


days 

^ 

^ 

I 

3S 

87.10   1 

13-35 

28.04 

128.49 

57-30 

71.19 

2 

5Z 

204.59 

22.70 

47.10 

27439 

57-30 

217.09 

3 

60 

286.91 

43-44 

82.95 

413-30 

57-30 

356.00 

4 

67 

356.52 

40-15 

60.40 

457-07 

57-30 

399-77 

5 

74 

247.82 

30.82 

54-56 

333-20 

57-30 

275.90 

The  green  of  the  old  leaves  disappeared  from  the  margins  first,  then  the 
whole  leaves  became  yellow  and  dropped  from  the  plant.  The  process 
repeated  itself  until  there  was  not  nitrogen  enough  left  to  give  colour  to 
another  leaf,  when  a-  pale  green  or  even  a  yellow  leaf  was  formed.  The 
whole  appearance  of  the  plants  was  very  characteristic. 

II.  Relative  percentages  of  nitrogenous  compounds  in  the  various 
parts  of  the  soybean  and  coivpea  at  definite  periods  of  growth.  —  Determi- 
nations of  total,  soluble  and  insoluble  nitrogen  were  made  on  the  dry 
matter    of    plants   grown    under    specially   controlled    conditions. .  Total 
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Table 

IV.  —  Analysis  0/  nitrogen  in 

soybeans 

{m.gnis  p 

er  jar  ol 

5  plants). 

Harvest 

Part 
of  plant 

Insoluble 
nitrogen 

Total 

soluble 
nitrogen 

Nitrogen 

distilled 

with 
Na  OH 

Nitrogen- 
ppted  by 

phospho 

tungstic 

acid 

other 

soluble 
nitrogen 

Total 

nitrogen 

top 

61.52 

24-39 



4.16 

20.23 

85.91 

I  .    .    . 

■  root 
'  nodules 

8.90 

5.00 

— 

0.85 

4.15 

13.90 

15-72 

II. 61 



3-54 

8.07 

27-33 

Mop 
root 
f  nodults 

135-15 

37-99 



8.11 

29.88 

173-14 

2  .     .     . 

15-49 

5-67 



0.48 

5-19 

21.16 

32.83 

16.03 



9.66 

6.37 

48.86 

/top 
•  root 
f  nodules 

146.79 

140.12 



25-63 

114.49 

286.91 

3-  •    • 

27.03 

16.42 

— 

0.93 

15-49 

43-95 

47-95 

35-00 



18.55 

16.45 

82.95 

/top              j       183.35 

root                       26.14 

(nodules               31-77 

134.26 

17. 86 

25.96 

90.44 

317.61 

4.  .  . 

12.93 

2.49 

0.85 

9.59 

39-07 

27.27 

2.38 

15-35 

9-54 

59-04 

/  top              '       151.68 
root                      21.55 

(  nodules               29.23 

1                      1 

9532 

12.02 

29.31 

53-99 

247.00 

5  ■   •    • 

14.38 

1-34 

1.38 

11.66 

35-93 

27.21 

2.00 

12.13 

13.08 

56.44 

nitrogen  was  estimated  by  the  Joldbauer  method  ;  insohtble  nitrogen  re- 
presented that  part  left  undissolved  after  prolonged  shaking  with  water  ; 
soluble  nitrogen  was  divided  into  the  nitrogen  precipitated  by  phospho- 
tungstic  acid,  the  nitrogen  in  the  filtrate  from  this  precipitate  and  a  further 
fraction  obtained  by  distilling  the  water  soluble  nitrogen  with  sodium 
hydroxide.  Results  are  given  in  Tables  III  and  IV. 

The  experiments  v/ere  repeated  with  so^^bean  and  with  cowpeas  and 
the  following  conclusions  were  drawn  : 

(i)  The  total  nitrogen  determinations  show  that  about  74  per  cent 
of  the  nitrogen  of  the  cowpeas  and  soybeans  at  the  time  of  harvest  is  in 
the  tops,  while  the  remainder  is  distributed  between  the  roots  and  the 
nodules.  In  the  earlier  periods  the  roots  contain  the  larger  part  while 
later  they  contain  much  the  smaller  part. 

(2)  The  percentage  of  soluble  nitrogen  in  soybeans  and  cowpeas 
varies  with  the  different  parts  of  the  plant  and  with  the  period  of  growth. 
In  these  experiments  the  soluble  nitrogen,  as  an  average,  constituted  in 
the  tops  about  45  per  cent  of  the  total  nitrogen  ;  in  the  roots  34  per  cent  ; 
in  the  nodules  of  the  soybeans  i  per  cent,  and  in  the  nodules  of  the  cow- 
peas 34  per  cent. 

(3)  Phosphotungstic  acid  usually  precipitates  some  form  of  uitro- 
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gen.  In  some  cases  the  amounts  precipitated  vary  widely,  while  in 
others  the  agreement  is  close.  In  these  series  the  nitrogen  precipitated 
by  phosphotungstic  acid  averaged  in  the  tops  of  both  soybeans  and 
cowpeas  about  12  per  cent  of  the  total  nitrogen;  in  the  roots 5.5 per  cent ; 
in  the  nodules  of  the  soybeans  i  per  cent  and  in  the  nodules  of  the  cowpeas 
17  per  cent. 

(4)  Other  forms  of  soluble  nitrogen  than  those  precipitated  by 
phosphotungstic  acid  and  sodium  hydroxide  occur.  In  these  series  they 
constitute  an  average  in  the  tops  of  both  soybeans  and  cowpeas  about  68 
per  cent  of  the  soluble  nitrogen  ;  in  the  roots  "]"]  per  cent  ;  in  the  nodules 
of  the  soybeans  89  per  cent,  and  in  the  nodules  of  the  cowpeas  53  per  cent. 

(5)  Fixation  takes  place  at  a  very  earlj^  period  in  the  growth  of  the 
seedling— sometimes  within  14  days.  It  is  rapid  in  some  cases,  especially 
with  cowpeas. 

(6)  Plants  grown  under  the  conditions  of  these  experiments  contain 
no  ammonia,  nitrites  or  nitrates,  as  measured  by  the  most  accurate  che- 
mical methods. 

1067  -The  Effect  of  Heavy  Dressings  of  Mineral  Salts  on  the  Development  and  Struc- 
ture of  Plants.  —  Warnebold,  ir.  ill  LandunrtschaftUche  Jahrbiichfr,  Vol.  49,  No.  2, 
pp.  215-234.  Berlin,   March   25,    11)16. 

In  order  to  investigate  the  harmful  effects  of  mineral  salts  when  ap- 
plied in  excessive  quantities,  plants  were  grown  in  pot  cultures  and  as 
soon  as  they  were  past  the  seedling  stage,  Wagner  P.  K.  K.  salt  (contain- 
ing 8.3  per  cent  of  nitrogen,  26.8  per  cent  of  potash  and  17.5  per  cent  of 
phosphoric  acid)  was  added  to  the  pots  in  successive  dressings  which  were 
continued  even  after  injury  to  the  plants  had  been  observed.  The  plants 
were  then  left  in  the  pots  another  few  weeks  before  being  removed  for  ex- 
amination—anatomical and  morphological.  The  actual  amount  of  salts 
applied  was  not  determined  accurately  as  the  object  was  merely  to  injure 
the  plants  by  over  manuring.  An  ordinar}^  garden  soil  was  used  in  all 
cases  but  one  i.  e.  HcUanthus  annuus  which  was  cultivated  in  silver  sand 
mixed  with  nutrient  salts.  Controls  fed  so  that  normal  development  could 
ta.ke  place  were  grown  in  all  instance. .  The  plants  selected  for  the^trials 
were  :  Cucurhita  Pepo,  Helianthus  annuus,  Raphanus  caiidatus,  Atriplex 
hortensis,  Fagopyrmn  esculentum,  Phaseolus  vtdgaris  nanus,  Borago  offici- 
nalis. Datura  Stramonium,   Tropaeolum  majus,  Rumex  alpinus. 

The  results  showed  that  the  critical  or  harmful  dose  of  Wagner  salt 
varied  with  the  species  of  plant.  Their  order  of  sensitiveness  was  as 
follows  :  Atriplex,  Cucurbita,  Datura,  Helianthus,  Tropaeolum,  Rumex, 
Raphanus,  Borago,  Fagopyvum.  Also  the  amount  of  injury  done  varied 
with  individuals  and  with  the  degree  of  huniidity  in  the  air,  though  no 
generalisations  can  yet  be  made  with  regard  to  the  latter  observation. 

Leaving  aside  leaf  modifications  it  may  be  said  in  a  general  way  that 
large  doses  produced  similar  results  in  all  the  species  employed.  Normal 
development  was  always  checked,  and  the  plants  were  all  more  or  less 
dwarfed.  It  should  be  pointed  out,  however,  that  with  Cucurbita,  Pha- 
seolus and  Datura  growth  was  at  first  stimulated,  especially  leaf  growth, 
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but  that  this  ceased  after  the  first  few  appHcations  of  salts.  Stem  deve- 
lopment both  as  regards  length  and  thickness  was  retarded,  biit  the  lower 
internodes  were  not  shortened  to  the  same  extent  as  the  upper  ones,  pro- 
bably owing  to  the  fact  that  the  plant  was  less  imhealthy  in  the  early  than 
in  the  later  stages  of  its  life.  Raphanus  stems  were  less  straight,  the  an- 
gles were  more  marked  at  the  point  of  attachment  of  each  leaf.  As  a  rule 
flowering  and  side  branches  behaved  exactly  like  the  main  stem,  but 
in  Phaseolus  the  branches  were  larger  in  proportion.  In  all  cases  both 
stem  and  branches  were  greener  than  in  control  plants.  The  time  ot  flower- 
ing varied  v/ith  different  plants,  the  flowers  being  always  dwarfed. 

While  the  development  of  the  lower  leaves  was  usually  normal,  the 
growth  of  the  upper  ones  was  poor.  Leaf  blades  and  petioles  were  affec- 
ted, leaf  blades  being  frequently  bent  and  twisted.  The  leaves  were  also 
darker  green  in  the  initial  stages,  but  this  difference  gradually  faded 
away.  .Stomates  were  smaller  than  in  normal  plants.  The  root  s^'stem 
was  stunted  by  large  doses  of  mineral  salts. 

Anatomical  examination  revealed  the  following  differences  between 
normal  and  injured  plants  :  In  the  stem,  the  cortex  cells  were  smaller  ; 
the  chlorophyll  content  was  higher ;  the  formation  of  starch,  tannin  and 
oxalate  was  less  active.  In  the  leaves  the  same  dift'erences  were  observed; 
the  leaf-blades  were  also  thicker  and  while  the  smaller  size  of  all  cells  was 
noticeable  it  was  especially  marked  in  the  epidermis  and  in  the  palissade 
tissue.  Raphanus  besides  containing  more  chlorophyll  also  had  larger  chro- 
mophores. 

In  a  small  number  of  trials,  the  pots  were  lixiviated  after  a  certain 
time  to  remove  the  excess  of  salt  and  the  plants  were  allowed  to  develop 
under  normal  conditions.  Recovery  occured  in  direct '  proportion  to  the 
am_ount  of  injury  which  the  plant  had  suft'ered. 

1068  -  Nitrogen  Requirements  of  the  Olive  Tree.  —  Petri,  l  in  -^tti  dcUa  Rcaie  Accadcmia 

Economica  Agraiia  dci  Gcorgolili  di  Fircnzc,  Vol.  XCLV,  pp.  138-  14-.  Florence,  JulV;  1916 

The  writer  has  shown  in  previous  investigations  on  Olea  europea  {1. 
that  all  members  of  that  species,  wild  or  cultivated,  growing  on  poor  or  rich 
soil,  invariably  bear  a  certain  number  of  flowers  in  which  the  ovary  is  not 
completely  differentiated  and  that  imperfect  flowers  such  as  these  fail 
to  fruit.  In  normal  plants  the  cause  of  the  abortion  lies  with  the  supply 
of  nitrogenous  substances  in  the  flowering  branches  which  is  not  sufficient 
to  meet  the  requirements  of  all  the  flowers  produced.  Lack  of  soil  moisture 
is  also  an  indirect  cause,  for  by  injuring  both  roots  and  leaves,  it  interferes 
with  the  transpiration  current  and  thus  prevents  the  transport  of  sufficient 
nitrates  to  the  flowering  branches  for  the  proper  develo]oraent  of  all  ovaries. 
The  difference  between  the  nitrogen  content  of  a  perfectly  fertile  branch 
and  that  of  one  bearing  nothing  but  flowers  with  abortive  ovaries  has 
proved  to  be  considerable  ;  while  the  former  was  shown  to  contain  from 


(i)  Petri  L-  Studi  suUe  jiialaltic  dell'ulivo.  V.  Ricerche  .<iilla  biologia  c  patologia  del- 
I'olivo.  Memcria  della  R.  Slazione  di  Patolog,ia  vei^ctalc,  V,  pp.  5-64.  Ronin,  1914.  See  also  5. 
1915,  No.   loS. 
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2. IT 9  to  2.370  per  cent  of  nitrogen  in  the  dry  matter,  the  latter  only  con- 
tained from  0.724  to  0.924  per  cent.  The  phenomena  can  also  be  interpre- 
preted  as  a  stimulation  to  over-production  of  flowers  correlated  with  a  scar- 
city of  nitrogen  in  the  flowering  branches. 

The  present  investigations  were  directed  to  a  further  study  of  the  con- 
tributing causes  and  more  particularly  to  the  part  played  by  the  "  myco- 
tropic  "  rootlets  as  nitrogen  storers.  These  "  mycotro])ic  "  rootlets  or 
rootlets  or  endotropic  mycorhiza  are  caused  by  the  presence  of  a  symbiotic 
fungus  in  the  cortical  parenchyma  of  the  root ;  thej^  can  like  normal  rootlets 
absorb  nitrates  from  the  soil  solution  M'  means  of  hairs  ;  but  where 
as  the  nitrates  absorbed  b}^  normal  rootlets  are  passed  directly  through 
the  cortical  parench3'ma  to  the  distributing  vessels  of  the  central  cylin- 
der, the  nitrates  absorbed  by  mycorhiza  are  immediately  changed  to  com- 
plex organic  compounds  for  the  benefit  of  the  endophitic  mycelium  which 
feeds  on  these  substances  and  on  the  starch  found  in  the  adjoining  cells. 
A  large  number  of  experiments  were  carried  out  from  which  the  follow- 
ng  results  may  be  summarised  : 

(i)  In  a  soil  containing  little  organic  matter,  whenever  nitrates  were 
formed  in  small  quantities,  i.  e.  lower  than  the  usual  percentage  in  non- 
manured  soils,  mycorhiza  were  found  in  large  numbers,  their  development 
varying  inversely  with  the  amount  of  available  nitrogen  in  the  soil.  Also 
there  was  always  a  proportional  reduction  in  the  growth  of  normal 
rootlets.  No  nitrate  reaction  (i)  was  obtained  from  the  mj'cotrophic  roots 
in  these  cases. 

(2)  When  nitrates  were  present  in  quantities  up  to  but  not  exceeding 
those  usually  present  in  a  good  non-manured  soil,  about  one  third  of  the 
rootlets  were  transformed  into  mycorhiza.  No  nitrate  reaction  was  ob- 
tained   from    the    mycorhiza. 

(3)  When  nitrates  were  present  in  large  quantities,  very  few  my- 
corhiza were  formed  and  those  few  gave  a  positive  nitrate  reaction.  In 
these  cases  the  rapidity  of  growth  of  the  normal  rootlets  prevented  the  fun- 
gus infection  to  a  large  extent,  and  even  where  the  fungus  managed  to 
penetrate  into  the  root  and  to  develop,  the  mycorhiza  was  not  able  to 
seize  and  fix  all  of  the  nitrate  absorbed  by  the  root. 

These  facts  demonstrate  the  effect  of  endotrophic  mycorhiza  on  the 
olive  trees  with  regard  to  the  interception  of  nitrates  and  identical  results 
have  been  obtained  when  the  nitrogen  was  absorbed  in  the  form  of  am- 
monia. IMoreover  once  the  nitrogen  has  been  converted  into  organic 
compounds  only  a  minute  portion  of  it  ever  goes  back  into  circulation  in 
the  host  plant,  even  when  the  intercellular  h^-phae  which  are  rich  in  albu- 
minoids are  subjected  to  autolysis  or  digestion. 

The  interception  of  nitrogen  must  accentuate  the  ill  effects  of  a  poor 
soil  on  olive  trees  more  especially  as  in  such  soils  the  development  of 
mycorhiza  is  particularl}-  active.  Practical  trials  have  shown  that  on  well 
nianured  soils  only  30  to  40  per  cent  of  the  rootlets  are  transformed  into 


(i)  Nitrates  were  tested  by  the  Mol'Kch  iiuthod  (£</.). 
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mycorhiza  while  on  a  hungry  arid  soil  the  number  may  rise  to  98  per  cent. 
And  the  condition  of  the  roots  is  always  reflected  in  the  number  of  flowers 
with  abortive  ovaries.  Further,  where  the  nitrogen  supply  is  so  limited, 
the  whole  vegetative  growth  of  the  olive  tree  suffers.  Sandy  soils  poor  in 
lime  and  organic  matter  and  liable  to  long  periods  of  drought  are  particu- 
larly favourable  to  the  development  of  mycorhiza,  whereas  rich  calca- 
reous soils  stimulate  the  growth  of  normal  roots. 

Experiments  were  also  carried  out  to  determine  whether  the  endoradi- 
cal  mycelium  intercepted  phosphoric  acid.  No  interference  in  absorption 
and  transport  was  observed. 

Olive  trees  whose  flowers  are  almost  all  sterile  do  not  regain  their 
fertility  even  when  generously  manured  and  this  fact  would  indicate  that 
the  flowering  branches,  after  being  submitted  to  a  prolonged  course  of  mal- 
nutrition, undergo  profound  physiological  modifications  which  are  irre- 
versible. Further  investigations  are  required  to  estabUsh  whether  the 
change  is  really  complete,,  or  whether  the  trees  would  eventually  recover 
with  time  and  treatment.  The  nitrogenous  manures  which  are  specially 
useful  to  stimulate  the  formation  of  a  normal  root  system  are  those  directly 
available  to  the  plant  and  owners  of  olive  groves  should  be  encouraged 
to  dress  their  gro^■es  periodically  with  such  fertilizers. 

PLANT  1069  -  Correlated  Characters  in  Maize  Breeding.—  Collins,  o.  x.  in  journal  of  A  ■licultur- 

BREEDING  al    Research,  Vol.  VI.,  No.   12,  pn.   435-153  +  tallies  XIy\' -  L,XIII.  Washiiutou,   D.   C, 

Tixne  19th,  191 6. 

Two  principal  methods  of  breeding  can  be  distinguished,  depending 
on  the  manner  in  which  selection  is  carried  out  : 

(i)  vSelection  may  aim  at  the  isolation  and  propagation  of  desirable 
types  of  individuals. 

(2)  vSelection  may  be -directed  towards  the  variation  of  individual 
characters,     regarding    which    improvement    is    required. 

With  the  majority  of  crop  plants  the  method  of  selection  of  types 
has  been  b}^  far  the  most  productive,  but  this  method  has  been  very  little 
used  in  the  improvement  of  maize.  Selection  has  been  by  characters 
instead  of  types. 

It  has  not  been  clear  why  the  isolation  of  t3-pes  of  plants  has  not  been 
a  factor  in  the  improvement  of  maize.  Although  the  differences  in  the 
characters  are  very  clear  and  striking,  few  breeders  have  been  able  to  dis- 
tinguish well  defined  types  of  plants  within  the  commercial  varieties.  If 
recognizable  types  exist,  it  must  mean  that  groups  of  characters  tend  to 
appear  together  :  in  other  words,  the  characters  are  correlated.  The  extent 
to  which  obvious  characters  are  correlated  is  therefore  proposed  as  a  mea- 
sure of  this  tendency  towards  the  persistence  of  types.  The  experimental 
results  here  reported  show  that  in  the  progeny  of  a  hybrid  between  two 
very  different  varieties  of  maize,  the  characters  studied,  instead  of  forming 
coherent  groups,  are  almost  entirely  independent  in  inheritance. 

In  attempting  to  measure  the  extent  to  which  types  persist  by  means 
of  correlation  coefficients,  it  is  necessary'  to  distinguish  different  kinds  of 
correlations.     For  this  purpose  correlations  are  here  classified  as  physical, 
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physiological  and  genetic.  A  method  is  also  proposed  by  which  physio- 
logical and  genetic  correlations  ma^^  be  distinguished.  Physical  correla- 
tions, are  those  in  which  the  relation  of  cause  to  effect  is  evident,  that  is 
to  sa}^  in  which  one  character  is  a  function  of  another  (for  example  when 
an  increase  of  weight  is  correlated  with  increased  height).  Physiological 
correlations  are  those  in  which  two  characters  are  both  the  result  of  the 
same  phj'siological  tendency,  as  when  long  internodes  in  the  primary  stem 
are  correlated  with  long  internodes  in  the  branches.  Genetic  correlations 
comprise  the  large  residue  of  correlations,  the  nature  and  causes  of  which 
are  subject  to  controversy,  but  which  are  associated  with  the  method  or 
mechanism  of  heredity.  In  order  to  determine  with  certainty  that  a  given 
correlation  is  physiological  and  not  genetic,  it  would  be  necessary  to  de- 
monstrate the  existence  of  the  correlation  in  a  number  of  subjects  in  which 
all  the  individuals  possessed  the  same  hereditary  tendencies  with  respect 
to  the  characters  studied.  Theoretically  this  is  only  possible  in  asexually 
propagated  groups.  Approximately  pure  lines  can  be  obtained  where 
selfpolUnation  is  possible,  so  that  if  correlations  are  found,  they  may  with 
assurance  be  considered  physiological.  With  maize,  however,  even  ap- 
proximately pure  lines  present  such  abnormal  conditions  that  some  other 
method  of  study  must  be  soiight.  For  tliis  plant  it  would  seem  that  the 
solution  of  the  question  might  be  approached  b}'  comparing  the  degree 
of  correlation  in  types  or  varieties  having  a  relatively  restricted  ancestry 
with  that  in  several  generations  of  hybrids  crossed  among  themselves  and 
derived  from  two  contrasted  types.  An  equally  satisfactory^  method  is 
to  compare  the  degree  of  correlation  in  the  hybrid  of  the  first  generation 
with  that  of  the  generations  obtained  by  crossing  the  hybrids  among  them- 
selves. If  the  first  generation  is  all  descended  from  a  .single  cross,  its  ga- 
metic differences  should  be  no  greater  than  those  of  the  progeny  obtained 
by  self-pollination. 

The  hybrid  that  afforded  the  data  for  the  present  paper  was  a  cross 
between  "  Waxy  Chinese  "  and  "  Esperanza  ",  two  varieties  of  maize 
separated  by  a  number  of  definitely  contrasted  characters.  These  extreme 
types  must  have  been  completely  isolated  from  very  remote  times.  The 
hybrid  was  made  at  Lanham,  Md.  in  1908.  The  plant  of  Waxy  Chinese 
used  as  female  parent  of  the  h^'brid  was  grown  from  the  original  seed 
imported  from  China.  The  Esperanza  variety  belongs  to  a  peculiar  type 
of  maize  {Zea  Hirta  of  Bonafous)  that  appears  to  be  confined  to  the  table 
lands  of  Mexico.  The  characters  of  the  two  varieties  presenting  the  sharp- 
est contrast  are  as  follows. 

"Esperanza"  "  Waxy  Chinese" 

Horny  endosperm  Wcxy  endo?perni. 

Branching  spact  short  Branching  space  long. 

Tassel  erect  Tassel  curved. 
Spikelets  of  the  male  inflorescence  in  whorls  of     Spikelets  of  the  male  inflorescence  inserted  in 

::  to  5.  l)airs. 

Glumes  long.  <">lumes  short. 

I,eaf  sheaths  with  tuberculate  hairs.  IvCaf  sheaths  without  tuberculate  hairs. 

Upper  leaf  blades  horizontal.  Upper  leaf  blades  erect. 

Upper  leaf  blades  distichous.  .                  Upper  leaf  blades  monostichous. 
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The  large  number  of  well  defined  characters  which  differentiate  the 
two  varieties  rendered  this  material  exceptionally  favourable  for  the 
study  of  coherence,  b}'  which  is  meant  the  tendency  for  characters  associat- 
ed in  one  parent  of  a  hybrid  to  remain  together  in  the  later  generation  of 
the  hybrid. 

Por  the  study  of  correlations  ii  characters  were  selected  in  which 
the  parent  varieties  showed  little  or  no  overlapping.  The  correlation  coef- 
ficients of  all  the  combinations  were  calculated,  and  it  was  found  that,  out 
of  55  possible  combinations,  20  exhibited  significant  correlations.  There 
was  not  a  single  case  in  which  the  correlation  between  two  characters 
was  closer  than  0.5,  a  fact  which  in  itself  offers  an  explanation  of  the  diffi- 
culty of  recognizing  types  in  maize. 

This  lack  of  coherence  of  characters  in  maize,  coupled  with  the  fact 
that  in  order  to  maintain  a  satisfactory-  degree  of  vigour  diversified  ances- 
tr\'  must  be  maintained  seems  to  render  the  method  of  isolating  types 
inapplicable  to  this  plant.  As  an  offset  to  the  limitation  thus  imposed, 
advantage  may  be  taken  of  the  facihty  with  which  desirable  characters 
derived  from  different  parents  can  be  combined. 

Appended  is  a  bibliography  of  11  works. 

1070  -  Number^  of  Chromosomes  and  Size  of  the  Nucleus  in  Some  Forms  of  An- 
tirrhinum. —  Breslavetz.  Iv.,  in  Tpi/Obi  Biopo  no  npuKMtdHou  EomaHUKio 
(Bulletin  of  Applied  Botany),  gth  3'ear,  No.  6  (91),  pp.  381-287  (English  text  pp.  288-293). 
Petrograd,  June,  19 16. 

As  cytologists  rarely  have  at  their  disposal  pure  material  of  non-h}'- 
brid  origin,  and  as  much  importance  is  attributed  to  the  nucleus  and  chro- 
mosomes in  the  transmission  of  hereditary  characters,  the  number  of  chro- 
mosomes in  pure  lines  of  certain  plants  and  in  their  hybrids  have  been  de- 
termined. 

The  researches  were  carried  out  with  pure  lines  of  Antirrhinum  majus, 
A.  lati folium  and  A.  tortuosum,  and  also  with  hybrids  of  the  first  and  se- 
cond, and  the  first  and  third.  The  cells  used  were  taken  from  the  flower 
buds,  280,  84,  56,  19,  25  being  examined  from  each  variety  in  the  order 
cited.  Thanks  to  the  abundance  of  material  it  was  possible  to  obtain 
a  large  number  of  nuclei  in  which  the  nuclear  plate  was  clearly  visible. 
The  nucleus  and  chromsomes  are  very  small,  but  during  the  phase  of  the 
nuclear  plate  the  chromosomes  are  far  enough  apart  to  be  counted  easily. 

Also,  the  size  of  the  nucleus  has  been  determined  during  the  phase 
of  "  synapsis"  when  the  nuclear  content  gathers  itself  together  at  one  side. 
The  researches  of  other  workers  have  shown  that  the  difference  in  the  size 
of  the  nuclei  of  different  plants  is  most  evident  in  the  sexual  cells  during 
this  phase  of  synapsis,  and  also  that  the  size  of  the  nucleus  may  serve  as 
a  means  of  morphological  distinction  between  types  that  are  closely  related 
systematically. 

From  the  data  obtained  it  is  concluded  that  : 

(i)  The  number  of  chromosomes  in  the  somatic  cells  of  A.  majiis, 
A.  latifoliiim  and  A.  tortuosum  is  the  same,  i.  e.  18. 
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(2)  The  number  of  chromosomes  in  the  h^'brid  A.  lafi folium  X  A. 
inajiis  is  also  iS. 

(3)  The  shape  of  the  chromosomes  is  the  same  in  all  the  plants  stu- 
died. 

The  results  of  the  investigations  on  the  size  of  the  nucleus  are  as  fol- 
lows : 

Number 

of  nuclei  Average 

measured  diameter 

.4.  latiiolium ;    .        .  120  7.01  [J.  =  100 

A.  majxis 75  6.84  [X  ■-  97 

A.  tortuosum 45  6.01  [^  =  ^5 

A.  majus  X  ^-  lortiiosum 96  6.04  [JL  =  86 

These  results  show  that  : 

a)  The  size  of  the  nucleus  in  the  pollen  mother-cells  at  the  phase 
of  synapsis  is  almost  the  same  in  A.  latifolhim  and  A.  ma  jus,  .while  the 
nucleus  of  A .  tortuosum  is  considerabh'  smaller. 

b)  The  difference  between  the  size  of  the  nuclei  in  A.  tortuosum 
and  in  A.  majtis  and  A.  latifolium  finds  a  parallel  in  the  external  morpho- 
logical character  of  these  types. 

c)  The  nuclei  of  the  hybrid  A.  majits  x  A.  tortuosum  are  the  same 
size  as  those  of  A.  tortuosum. 

The  differences  in  the  size  of  the  nuclei  in  these  varieties  of  Antir- 
rhinvun  lead  one  to  suspect  other  morphological  dift'erences  may  exist 
between  the  nuclei,  though  they  escape  detection  for  the  time.  It  might 
repay  investigation  to  examine  various  other  plants  in  which  the  shape 
and  number  of  the  chromosomes  are  the  same,  but  in  which  the  dimen- 
sions of  the  nuclei  differ. 

The  article  is  followed  b}^  a  resume  (pp.  294-309)  of  present-day  theories 
of  the  nucleus  as  transmitter  of  hereditary  characters.     A  bibliography 

of  95  publications  is  appended. 

• 

1071  -  A  Case  of  Variations  Observed  in  the  Potato  in  Holland.  —  v.\x  luijk  in  Cuiiura 

28th  year,  No  332,  pp.  124-127.  Wageningcn,  i')i6. 
A  mother  plant  of  the  variety  I^eeuwsche  blauwen  known  by  the  num- 
ber 07  was  isolated  in  191  t  for  the  purpose  of  investigations  on  "  mosaic 
disease  ".  Among  its  direct  descendants  a  perfectly  healthy  individual 
suddenly  appeared  in  1912,  which  was  distinguished  from  the  rest  of  the 
plants  by  the  greater  rigidity  of  its  stem,  its  heavier  weight  (2.9  lbs. 
heavier),  by  the  colour  of  its  tubers,  (deep  violet  instead  of  violet),  and  by 
the  elongated  oval  shape  of  its  tubers.  This  is  an  interesting  case  of  varia- 
tion. 

The  tubers  from  the  varying  individual  were  planted  in  pots,  and 
in  1913,  95  plants  were  obtained  which  naturally  grouped  themselves  into 
four  divisions  : 

i)  76  plants  susceptible  to  mosaic  disease.     vSonie  of   these   resem 
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bled  the  mother  plant  07  in  appearance  and  size  and  others  exhibited  more 
or  less  variation  in  shape  and  colour. 

2)  17  healthy  plants  with  violet  tubers. 

3)  I  plant  possessing  normal  tubers,  with  the  exception  of  three  of 
a  whitish  3^ellow  colour.  The  latter  were  planted,  and  in  1914  produced 
pure  descendants  with  whitish-yellow,  healthy  tubers. 

4)  I  almost  healthy  plant,  showing  evident  marks  of  variation  : 
violet  petioles  ;  glabrous  and  shining  leaf  blades,  very  elongated  ;  growth 
rapid  and  exuberant  ;  tubers  of  varioiis  shapes  —  normal  violet  and  roun- 
ded, deep  violet  and  rather  oval,  red  and  vevy  elongated.  These  were 
all  planted  separately  in  pots,  and  in  1914  the  crop  showed  that 

a)  the  red  colour  is  tramsitted  by  the  red  tubers  to  their  descen- 
dants, which  are  more  or  less  liable  to  "  mosaic  disease  ". 

b)  the  violet  tubers  produce  plants  bearing  violet  tubers,  but  these 
plants  are  clearly  divisible  into  two  groups  —  healthy  and  susceptible. 

From  these  data  the  following  genealogical  tree  may  be  built  up  : 

mother  plant  07,  susceptible 
1911 


1912 


0  701—0  711 

t 
0  712 

1 
0  713-0  723 

susceptible 

healthy 
(in  variation) 

1913 

susceptible 

i 
76 

susceptible 
violet  tubers 


I  susceptible 
(32  violet  tubers) 
(3  whitish  j'ellow) 
(tubers) 


I  ! 

I  healthy  17 

21  red  tubers  healthy 

27  violet  violet  tubers 
tubers 


1914 


1914 


From  3 

From  32 

Plants 

Plants 

From  21 

tubers 

tubers  violet, 

susceptible, 

healthy, 

red  tubers 

whitish  yellow, 

plants 

tubers  violet 

tubers  violet 

plants 

plants 

susceptible, 

with 

healthy 

with 

red  tubers 

with  whitish 

violet  tubers 

yellow  tubers 

This  biological  study  is  being  continued  with  a  view  to  establishing  the 
character  and  number  of  the  "determinant"  elements  in  the  appearance 
of  new  characters. 

This  case  of  variation  is  of  some  scientific  importance  and  is  also  of 
much  practical  value,  as  it  demonstrates  the  possibility  of  isolating  and 
fixing  a  variety'  of  potato  which  is  healthy  and  not  susceptible  to  mosaic 
disease. 
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1072 -Experiments  on  Crossing  Two  Varieties  of  Sunflower  {Helianthus  annuus 
X  //  agrophyllus  A.  Gray)  to  obtain  a  type  resistant  to  rust,  in  Russia.  — 

Sazvperov,  F.  A.,  in  Tpi/(Jhi  'liHijio  110  iipiiir.nidHoii  'fioiiUiHiihih.  (Hiilktin  of  Applied 
Botany).  Year  IX,  No.  5.  (90)  pp.  207-227;  (luiiili^h  text  pp.  228-24.}),  i  platc-s. 
Petrograd,  >Iay    191 6. 

•  In  the  breeding  of  sunflowers  for  oil  great  importance  is  attached  to 
their  resistance  to  several  hostile  agents,  ut  which  the  chief  are  Homeosoma 
nebulella  Hb.,  Orohanche  cumana  Wall.,  and  Pnccinia  Helianthi  Schr. 
There  are  t^-pes  of  vSunflower  which  are  resistant  to  the  first  or  second 
enenn-  (for  example  the  group  of  "  cuirassed  "  (i)  Sunflowers,  and  among 
them  the  Karzinskii,  which  is  not  attacked  hy  Homeosoma  nebulella  Hh.. 
and  the  Zelcnka  which,  besides,  resists  Orohanche  cumana  Wall),  but 
we  do  not  yet  possess  an  oil  Sunflower  capable  of  resisting  the  rust,  the  most 
redoubtable  enemy  of  all.  Puccinia  Helianthi  attacks  all  types,  that  of 
H.  annuus  I,,  as  well  as  that  of  H.  dehitis  Nutt  ;  H.  agrophyllus  A.  Gray, 
an  ornamental  plant,  is  a  solitar}^  exception. 

The  experiments  were  carried  out  at  the  section  of  \'oronezh  of  the 
Bureau  of  Applied  Botany  of  the  Ministry  of  Agriculture.  The  preliminary 
investigations  carried  out  by  the  author  on  several  varieties  of  sunflower 
had  established  the  fact  that  H.  Agrophyllus  A.  Gray,  was  endowed  with 
a  certain  resistance  to  rust  ;  in  1912,  one  plant  of  this  was  not  attacked  by 
rust,  and  in  1913.  a  vers*  v/et  j-ear,  a  good  number  of  plants  escaped  the 
disease.  For  this  reason,  a  cross  was  made  between  (1)  a  variety  of  cuiras- 
sed Sunflower  (var.  t'golnij)  resistant  to  Homeosoma  nebulella  and  to  Oro- 
hanche cumana  Wall  and  selected  from  one  of  the  plots  of  sunflowers  not 
infested  by  Orohanche,  and  (2)  a  H.  agrophyllus  received  from  Germany. 
The  choice  fell  upon  the  latter  because,  unlike  other  seeds  obtained  from 
Italy  and  IMcscow,  it  was  not  attacked  by  rust. 

The  mother  plant  was  H.  annuus  and  the  male  plant  H.  agrophyllus  ; 
their  characteristics  are  as  follows  : 

Helianthus  Atuiuus  L,.   var.   Ui^olinij.  Helianthus   Agrophyllus  A.  Gra3^ 

i)  Stem  not  branched  Stem  much  branched  from  the  base. 

2)  Average  height  of  stem  165  cm  (  =  66  ins.).        Average  height  of  stem,  175  cm  (=  70  in?.). 

3)  Stem  covered  with  thick  and  rigid  hairs.        Stem  covered  with  soft  whitish  hairs. 

■l)  ^'pper  part  of  the  stem  clothed  with  Ion-        Ipper  part  oi  the  stem  clothed  with  a  thick 
ger  and  softer  hairs.  down  of  a  silvery  white  colour. 

5)  Middle  leaves  heart-shaped.  Middle  and  especially  upper  leaves  elonga- 

ted, or  lanceolate. 

6)  lycaves  green  and  wrinkled  I^eaves  whitish,  fclty  on  both  sides,  and  soft 

7)  A  single  large  inflorescence.  Several  small  inflorescences  the  largest  niea 

sures  7-8  cms  (—  2.8-3.2  ins.) 

8)  Receptacle  flat,  slightly  convex.  Receptacle  vtrj'  convtx. 

q)  Ray  florets  yellow  (var.  flams).  Kay  florets  dark  yellow  (var.  vikllinus). 

10)  Disc  florets  dark  yellow  (var.  vitdlinus)  Disc  florets  brown  (var.  brunnms). 

(1)  The  "  cuinissed  "  sunflower'^  distinguished  by  a  special  structure  of  their  fruit  (a- 
chene)  in  the  pericarp  of  which,  between  the  corky  la>er  and  that  of  sclereuchyma  there  occurs 
a  -iii'.cially  thickened  layer. 
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ii)  Achenes  large. 

12)  Achenes  of  t\pe  Zelenka 

13)  Achenes  not  spotted. 

14)  Flowering  rather  late. 

15)  Badly  attacked  by  rust. 


Achenes  small. 

Achenes  of  type  C.ajdukox'ikij  (2). 

Achenes  spotted. 

Flowering  very  late. 

Not  attacked  bv  rust. 


The  individuals  of  the  first  generation  were  not  luiifo/ni  and  showed 
several  degrees  of  intermediate  types  which  was  to  be  anticipated,  seeing 
that  the  mother  plant  was  heterozj^gous.  Nevertheless ,  it  was  the 
character  of  the  male  plant  which  predominated,  especially  in  the  strncture 
of  the  leaves,  and  in  the  branching.  As  for  the  resistance  to  rtist,  it  turned 
out  that  all  the  plants  with  green  leaves,  that  is  to  say  those  which 
resembled  the  mother  plant,  were  very  strongly  attacked  by  the  pa- 
rasite. The  rust  also  attacked  a  sm.all  part  of  the  plants  with  grey-green 
leaves,  i.  e.  those  intermediate  in  structure  between  the  female  and 
male  parents.  All  the  other  plants,  with  silver5"-grey  leaves  resembling 
those  of  the  male  parent,  were  not  subject  to  rust.  The  fact  that  2-3  of 
the  individuals  were  resistant  to  rust  showed  that  the  investigator  was  on 
a  good  track,  and  although  among  these  individuals  there  was  not  one 
that  was  interesting  from  the  agricultural  point  of  view  the  researches 
were  followed  up  in  I915. 

For  the  second  generation  the  observations  were  made  in  307  indivi- 
duals reproduced  from  the  seeds  of  plants  which  had  not  been  attacked 
by  rust.  In  this  generation  a  considerable  number  of  types  were  obtained 
in  which  were  combined,  in  various  proportions ,  the  characters  of  one  or 
the  other  ancestor.  Though  it  was  not  possible  to  find  any  individital 
presenting  a  pure  reproduction  of  the  characters  of  its  forebears,  yet  types 
were  often  observed  that  were  ver}-  close  to  one  of  the  ancestors  and  only 
differed  from  it  in  one  or  two  characters.  At  the  same  time  a  considerable 
mmiber  of  individuals  were  observed  which  occupied  an  intermediate  po- 
sition between  the  two  original  parents,  as  had  alread}^  been  noticed  among 
the  individuals  of  the  first  generation.  Neglecting  other  characters  of  the 
h\-brids  of  the  second  generation,  their  behaviour  with  regard  to  rust  may  be 
indicated.  It  must  be  remembered  that  the  year  1915  was  most  excep- 
tional for  the  spread  of  this  disease.  The  heavy  summer  rains  encourag- 
ed the  de\'^lopment  of  the  parasite  so  that  by  mid-August  nearly  all  the 
leaves  of  the  vSunflower  were  withered  in  a  very  large  number  of  plants.  But 
observations  made  in  this  year,  so  favourable  to  rust,  showed  that  V4  of 
the  hybrids  resisted  the  disease.  The  distribution,  with  reference  to  their 
structure,  of  the  leaves  which  were  attacked  by  rust  and  those  which  were 
resistant  to  it,  was  as  follows  : 


(2)  The  achenes  of  the  sunflower  Zelenka  are  chfiracterised  by  the  presence  of  a  cuirassed 
layer  and  by  their  striped  coats,  while  in  those  ol  the  sunflower  C.ajdukovskii  there  is  also  a 
special  pigment  soluble  in  water  which  is  localised  in  the  corky  layer.  See  Bulletin  ot  Applied 
Botany,  No.  4-5  (79)  PP.  574-576.  Petrograd,  1915. 
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!?)  (ireen  leaves.    .    .    . 

b)  Grey-green  leaves 

c)  Silverv-grev  leaves 


Leaves 

Leaves 

attacked 

not  attacked 

by  rust 

by  rust 

-15 

6 

8 

64 

^ 

7 

226 


It  is  seen  from  this  table  that  the  plants  affected  by  the  disease  had 
rough  green  learves,  while  those  wliich  were  resistant  had  grey-green 
leaves  of  the  intermediate  type  or  silvery-grey  leaves  of  the  male  t3^pe.  If 
it  be  considered  that  only  the  seeds  of  those  hybrids  were  used  which 
were  not  attacked  by  rust  the  preceding  year  and  which,  in  most  cases,  had 
grey -green  leaves,  and  also  that  one  is  depending  on  the  characteristics  of 
the  second  generation,  it  must  be  recognised  : 

(1)  that  the  resistance  to  rust  is  a  recessive  character. 

(2)  that  it  fully  obeys  the  Mendelian  law. 

(3)  that  between  this  characteristic  and  the  structure  of  the  leaves 
there  does  not  exist  an  absolute  correlation,  since  the  immune  plants  are 
found  in  all  the  classes  [a,  b,  and  c). 

In  the  second  generation  there  are  types  which  ma>'  also  have  an  in- 
terest from  the  agricultural  standpoint,  and  which  will  serve  for  the  future 
experiments  that  it  is  proposed  to  make  with  a  view  to  obtaining  a  form  of 
sunflower  resistant  to  rust  and  useful  for  agriculture.  Meanwhile,  these 
initial  experiments  have  given  a  result  of  ]^ractical  importance,  namely 
that  by  crossing  appropriate  parents  a  variety  of  Sunflower  can  be  obtained 
which  is  resistant,  at  one  and  the  same  time,  not  only  to Homeosoma  nebii- 
lella  Hb.,  and  to  O/ubanche  cnniana  ^Vall.,  but  also  to  Pitccinia  Hdianthi 
Schr. 

073  -  Results  of  20  Years  Experiments  on  Maize  at  the  Agricultural  Experiment 

Station,  Ohio.  —  William,  C.  G.  and  Welton,  V.  A.  in  Bulletin  0/  the  Ohio  A  -^ri cultural 

F.xpcyiminl  Station,  Xo.  282,  pp.  71-109,  9  fig.  Wooster,  Ohio,  1915.  CROPS 

i)  Comparing  a  five  year  rotation  system  with  the  continuous  growing 
of  maize,  the  former  has  given  an  increase  of  13  to  14.79  bushels  per  acre 
in  spite  of  the  heavier  use  of  manure  and  fertilisers  under  continuous  cul- 
ture. The  five  year  rotation  consisted  of  maize,  oats,  wheat,  clover  and 
timothy,  clover  being  the  fourth  year,  and  timothy,  the  fifth,  both  being 
sown  together  in  the  wheat.  Comparing  a  five  3^ear  with  a  three  year  rotation 
(maize,  wheat,  clover)  the  latter  has  given  an  increase  of  6 to  8.39  bushels 
per  acre.  Comparing  a  three  year  rotation  with  continuous  cropping, 
no  fertihsers  used  in  either  case,  the  yield  of  corn  from  the  former  is  127 
per  cent  greater,  than  in  the  latter,  as  shown  in  Table  I.  The  results  for 
the  five  year  and  three  year  rotations  are  given  for  an  average  of  20  and 
17  years  respectively. 

2)  The  use  of  phosphorus  alone,  in  the  form  of  acid  phosphate,  has 
increased  the  yield  of  corn  8.28  bushels  per  acre.  The  use  of  manure  alone 
has  increased  the  yield  31.27  bushels  per  acre  as  an  eight  year  average. 
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The  use  of  acid  phosphate  and  manure  has  increased  the  yield  40.58  bushels, 
thus  leaving  9.31  bushels  to  be  credited  to  the  acid  phosphate. 

3)  On  such  acid  soils  as  are  found  on  the  Station  farm  at  Wooster, 
one  ton  of  burned  lime ,  or  two  tons  of  ground  limestone,  applied  once  in 
5  years,  has  increased  the  yield  of  corn  on  an  average  7.35  bushels  per 
acre  on  the  fertilised  plots  and  8.25  bushels  per  acre  on  the  unfertilised 
plots.Taking  into  consideration  all  the  crops  of  the  rotation,  the  appli- 
cation of  lime  has  been  worth,  on  the  average,  €  2  18  s  o  rf  (0  S  i4-2i)  per  acre 
per  rotation,  the  cost  of  the  lime  being  £  i  is  od.  ($  5). 

4)  Comparing  very  deep  ploughing  (15  ins)  with  ordinary-  ploughing 
(7  Iq  i'^s)  and  with  subsoiling  (carried  out  by  running  an  ordinary'  subsoil 
plough  in  the  bottom  of  the  ordinary  furrow  for  an  extra  depth  of  7  \.y- 
inches),  the  5  year  average  gain  for  subsoiling  has  been  2.32  bushels  per 
acre  and  for  the  deep  ploughing,  0.43  bushel  per  acre,  compared  with  the 
quantities  obtained  with  ordinary-  ploughing. 

5)  Plantings  of  maize  made  at  Wooster  from  May  4  to  10  have  a 
given  larger  yields  of  shelled  corn  per  acre  than  the  plantings  of  other  dates, 
though  the  moisture  content  and  the  shrinkage  have  been  lower  for  the 
plantings  made  from  April  24  to  29.  Of  the  plantings  of  the  latter  dates, 
78.62  lbs  of  ears  as  weighed  in  November  have  been  required  to  equal  a 
bushel  of  shelled  corn  in  April,  whileof  the  planting  of  June  2  to  6,  91.95  lbs. 
of  ears  have  been  required.  The  variety  of  corn  and  all  the  conditions  of 
growth  except  date  of  planting  have  been  the  same. 

6)  Where  the  distance  between  rows  (42  ins.)  and  the  number  of 
plants  per  acre  (12  446)  have  been  the  same,  one  plant  every  twelve  inches 
has  outyielded  3  plants  every  36  inches  (in  hills)  by  4.55  bushels  per  acre.  The 
produce  obtained  from  isolated  plants  and  from  those  grouped  in  hills  of  2,3 
and  4  respectively  was  :  —  grain,  46.88  ;  46.28  ;  42.33  ;  42.85  bushels  per 
acre  ;  stems  (stover),  2  827  ;  2  417  ;  2  168  ;  2  180    lbs.  per  acre. 

7)  With  hills  42  inches  apart  each  way,  the  maximum  yield  of 
shelled  corn,  as  a  10  year  average,  has  been  secured  from  4  plants  per  hill 
or  14.220  plants  per  acre. 

8)  Nine  years  tests  of  deep  (4  ins.)  as  compared  with  shallow  (i  \(,  in), 
cultivation  show  an  average  gain  of  4  bushels  per  acre  in  favour  of  shallow 
cultivation.  The  average  crops  have  been  respectiveh' :  —  grain  —  56.4  ; 
60.4  bushels  per  acre  ;  stems  —  2  691,  2  874  lbs.  per  acre. 

9)  Two  years'  tests  of  three  late  cultivations  of  corn  (in  July  and 
August)  with  a  one-horse  cultivator,  after  the  ordinary  cultivation  had 
been  carried  out  with  a  two-horse  implement  (five  cultivations  in  June 
and  early  July)  show  an  average  gain  of  3.44  bushels  per  acre  for  late  cul- 
tivation. 

10)  A  10  year  average  variation  of  6.25  bushels  per  acre  has  been 
found  in  varieties  of  corn  well  acclimatized  to  the  locality  where  tested.  A 
variation  in  3deld  of  34.29  bushels  per  acre  has  been  found  in  varieties  grown 
and  sold  for  seed  within  the  state  of  Ohio. 

11)  A  comparison  of  ears  varying  2.44  inches  in  length,  on  the 
average  shows  a  difference  in  yield  of  only  1.39  bushels  per  acre,  as  a  10 
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Table  I.  —  Continuous  vs.  Rotation  Corn.      Twenty  Years  Work. 


S3'stem 


Treatment 


Applied  per  acre 


Per  crop 


Av.  yield  per  acre-bushels 


p  I    ist       2nd         3rd 

5-yea  s  perioij  period    period 


Average 

yield 

4tli    ,        for 
period  i  20  years 


Continuous . 
Rotation  (i) 

Continuous  . 
Rotation  (i) 

Continuof.s  . 
Rotation  (i) 

Rotation  (2) 
Rotation  (2] 


None .    .    . 
None  .    .    . 

Manure .    . 
Manure  .    . 

)  Commercial 
fertiliser . 

Manure  . 
None .   .    .    . 


5  tons 
8  tons 


3i-»9 
25  tons  43.13 
40.73 
38.86 


26.26  16.76 
30.82 


16  tons 


40.11 
49.52 


IO-43 
131.04 

34.62 
59,75 
28.00 


8.44 
20.31 

30.22 
55.83 
26.83 


250  lbs  j  I  250  lbs    38.86  39.09 
320  ibs   j     985  lbs    35.78[49.54     53-9i|44.io 
8  tons  once  in  3  years  on  corn 
Average  of  8  unfertilized  plots 


15.47 
28.95 
37.02 
51.81 

33.19 
46.49 

(3)  60.20 
(3)  3519 


(i)  5-years  rotation.  —  (2)  3-years  rotation.  —  (3)  Average  for  17  years. 


Table  II.  —  The  Value  of  Manure  and  Phosphorus.  Three-year  Rotation. 


Treatment 

Lbs 
per  acre 

Cost 

Average  yield 

of  corn 

per  acre -Bushels 

Average 

value  of  increase 

per  acre 

of  all  crop 

of  the  rotation 

Period   ist 
1897-1905 

Period  2nd 
1906-1913 

Period  ist  Period  and 

Stall  manure 

16  000 

s.     d. 

57-13 

64.14 

s.      d. 
95    7 

s.      d. 
121    8 

Stall    manure 

Acid  phosphate 

Stall  manure 

'           [94           62.28 
320 

73-45 

157    0   !    189    6 

Floats 

320 

6     S    1     61.97   1     72.05 

148    0       155     II 

None  : 

Average  8  unfert.  plots.    .    .    . 

36.99 

32.87 

— 

year  average  —  a  difference  no  greater  than  might  have  been  expected  had 
the  seed  used  been  identical  —  while  there  is  a  slight  decrease  in  length 
of  ear  in  the  shorteared  strain,  it  has  not  materially  affected  the  yield. 

12)  As  a  9-year  average,  tapering  ears  have  excelled  cylindrical 
ears  in  yield  by  1,65  bushels' per  acre. 

13)  Eight  years  continuous  selection  for  bare,  as  compared  with 
filled  tips  shows  an  average  difference  of  0.34  bushel  per  acre  in  favour  of 
filled  tips. 

14)  Comparing  rough  with  smooth-dented  ears  (in  variety  "  Cla- 
rage  ")  the  7-year  average  yield  favours  the  smooth  type  by  a  gain  of  1.76 
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Table  III.  —  The  Effect  of  Limeon  Corn,  Groicn  on  Acid  Soils,  andihe  Vahie 
of  Lime  to  the  Entire  Rotation.     Average  of  12  years. 


Treatment 

(Fertilizers  per  acre 

for  one  rotation  of  5  years) 


Yield  of  corn 
per  acre-Bushels 


Value  per  acre 

of  all  crop 
of  the  rotation 


IJmed 


Unlimed 


Limed 


I.  Without  nitrogen.  ' 

Phosphorus,  20  lbs  in  aeid  phosphate    .    .  36.13 

Phosphorus,  20  lbs;   potassium,   108  lbs,    \ 

in  muriate  of  potash I         43-86 

II.  Nitrogen,    38  lbs,    with    phosphorus,  30 
lbs,  and  potassium  108  lbs. 

Nitrogen  in  nitrate  of  soda 

Nitrogen  in  sulphate  of  ammonLi .... 

III.  Nitrogen,  76  lbs  in  nitrate  of  soda,  with 
phosphorus,  20  lbs, and  potassium,  108  lbs. 

Phosphorus  in  acid  phosphate 

Phosphorus  in  bone  meal 

Phosphorus  in  basic  slag 

IV.  Yard    manure,    16  tons,     estimated  to  j 
carrj'  nitrogen,  144  lbs.  | 

Phosphorus,  48  lbs;  and  potassium  1 1::  lbs.  56.02 

Average  of  unfertilized  plots 25.96 


s.   d. 


43.64    282  6    340  10 
51.68    317  10   384  8 


48.85     56.29    3G5  8    435  4 
45.80     57.68   333  6  ;  433  II 


49.06 

55-73 

390 

II 

429 

10 

45-53 

52-59 

365 

0 

420 

5 

48.71 

52.07 

384 

10 

402 

5 

62.71  \      412   10   479  4 

1 
34.21  ;   205   lol  255   10 


Table  IV.  —  Influence  of  the  Time  of  Sowing  on  the  Yield,  Moisture  Content 

and  Loss  of  Weight. 

Date  of  sowing 


April 
24-29 


May 
4-10 


May 
14-17 


Mav  June 

25-2'8         ;  2-6 


Yieldperacre,  ^averageof  6years),  I  I  I  | 

in  bushels 63.86      i     68.49      j     67.07       ■      54.87       [     44.32 

Moisture  cor.  tent,  (average  of    6  ' 

years) i     23.73  %,     25.08  %       25.93  "o      29.13 

Weight  of  grain  obtained  in  April 
from  50  lbs  ears  a-^  weighed  in 
November,  in  lbs.  (average  of 
5  years). 35.6o 


34-55 


3390 


31-6: 


33-52  % 


30-45 


bushels  per  acre-  There  is  thus  no  foundation  for  the  opinion ,  so  wide- 
spread among  growers,  that  lack  of  marked  roughness  is  an  indication  of 
shortening  of  the  kernels,  reduced  3-ield  and  deterioration  in  general. 
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15)  Seed  ears  averaging  88.16  per  cent  grain  have  given  a  6-year 
average  >deld  of  64.64  bushels  of  shelled  corn  per  acre,  as  compared  with 
a  yield  of  65.06  bushels  from  ears  averaging  76.38  per  cent  of  grain. 

16)  A  comparison  of  kernels  from  the  butt,  middle  and  tip  portions 
of  ears  shows  only  0.57  of  a  bushel  difference  in  yield,  as  a  9-year  average, 
and  no  difference  in  matiuit}*  or  any  important  character. 

17)  Seed  ears  having  14,16  and  18  rows  of  kernels  have  been  com- 
pared for  5  3'ears.  The  14-rowed  ears  led  sHghtly  in  >-ield  at  Wooster  and 
Germantown;   the   i6-rowed  ears   at   Carpenter. 

18)  While  the  height  of  plant  and  ear  varies  with  the  season,  select- 
ing for  high  and  low  ears  within  a  variety  has  resulted  in  changing  ver\- 
materially  the  relative  height  of  ear  and  also  the  time  of  maturity.  Low 
ears  are  associated  wdth  earliness.  The  comparative  yield  has  not  been 
reduced  by  selection  for  low  ears. 

19)  Seed  corn  grown  on  rich,  as  compared  with  poor  soil,  and  one 
plant  per  hill,  as  compared  with  five,  though  larger  and  apparently  of  bet- 
ter quahty,  has  not  given  any  larger  yield,  on  the  average,  than  the  smaller 
ears  grow^n  under  the  poorer  conditions. 

20)  The  principal  causes  of  barren  plants  are  variations  in  season, 
in  feVtility,  and  in  time  and  rate  of  planting.  Such  variations  in  conditions 
of  growlh  have  increased  the  amount  of  barrenness  200  to  2  000  per   cent. 

21)  The  cultivation  in  separate  rows  of  grains  from  the  same  ear 
("  ear-row  "  tests)  and  the  subsequent  crossing  of  the  best  ears  in  isolated 
breeding  plots  show  possibilities  of  increasing  the  yield  of  corn  5  to  10  bu- 
shels per  acre,  but  it  seems  dif&cult  to  go  much  be^'ond  this  amount. 

22)  Of  13  first -generation  crosses  grown  beside  both  parents,  only 
two  exceeded  in  yield  the  better  parent  variety-  by  more  than  2  bushels 
per  acre. 

23)  A  4-year  average  gain  of  3,9  bushels  of  shelled  corn  per  acre 
has  resulted  from  the  use  of  the  individual  ear  germination  test.  At  2s 
id  (50  cents)  per  bushel  for  corn,  this  is  a  return  of  £  i  7s  od  ($6.50)  per  hour 
for  testing. 

24)  Experiments  in  thinning  corn  show  a  4-year  average  gain  of  8.47 
bushels  per  acre  in  the  case  of  untested  seed  and  6.31  bushels  for  tested  seed. 
The  average  time  required  for  thinning  an  acre  of  corn  has  been  5.7  hours. 
25)  As  an  average  of  6  years' tests  corn  reached,  its  maximum  shrin- 
kage August  1st.  Based  on  shrinkage  alone  2s  7I4  d  (62.47  cents)  for 
70  pounds  of  ear-corn  on  August  1st  is  equivalent  to  2s  id  (50  cents)  on  No- 
vember 1st.  WTiile  midseason  and  late  varieties  had  24.29  and  3104  per 
cent  of  moisture,  respectiveh^  on  November  ist,  on  August  ist  they 
carried  10.08  and  10.69  respectively. 

1074  -  Effect  of  Sulphur  in  the  Cultivation  of  the  Potato  ;  Experiments  in  Chili.  —  opazo      st.^rch   crops 

<"..  R.  in  t.l  A-iicultnr,  Xo.  kjv.  pp.  I2'j-iy).     Santiatio  de  Chili,  June,  i'ii6. 

It  has  been  shown  that  it  is  not  enough  to  add  sulphvu-  to  any  or  even,' 
soil  to  obtain  good  results.  As  proof  may  be  cited  the  opinion  expressed 
by  Boullanger  in  his  communication  of  July  1912  to  the  Paris  Acadeni}'  of 
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Science  :  "  Sulphur  stimulates  the  active  propagation  and  the  reducing 
action  of  bacteria,  which  break  up  the  complex  nitrogenous  compounds 
into  ammonia.  It  also  acts  on  nitrifying  organisms  ".  From  this  it  is 
concluded  nitrogenous  matter  must  first  be  present  in  the  soil. 

Experiments  made  in  1914  at  the  farm  Valparaiso  en  Nunoa  were  car- 
ried out  under  the  following' conditions.  Rows  54  feet  long  and  32  inches 
apart  were  marked  out  on  soil  rich  in  organic  matter  ;  the  seed,  bought  at 
vSan  Carlo,  was  disinfected  with  formalin,  as  it  was  of  inferior  quality. 
The  experimental  field,  divided  into  4  plots,  each  51  square  poles  in  area, 
gave  the  following  results. 


Number 

of 
plot 


I.  (Control) 


Per  plot 


2 j  Sheep's  manure,    well   decomposed,  1 129  lbs. 

(  Sheep's  manure,   1129    lbs. 

3 

(  Sulphur  70.5  lbs 

4 Sulphur,  70.5  lbs 


Crop  of  tubers 
par  acre 


bushels 

236 

245 

381* 
408 


The  application  of  sulphur  alone  increased  the  crop  of  tubers  by  72  per 
cent  the  action  of  the  sheep's  manure  being  negligible,  as  the  soil  was  rich 
in  organic  manure.  The  experiment  was  repeated  the  following  year 
on  a  field  which  had  carried  lucerne  for  several  j^ears,  so  that  it  was  suffi- 
ciently supplied  with  organic  matter.  Corahila  potatoes  were  planted  and 
sulphur  was  applied  at  the  rate  of  4  ^2  ^t>s.  per  row  of  54  feet.  The  experi- 
ment aimed  at  studying  simultaneousl}-  the  action  of  sulphur  and  of  chalk, 
but  only  the  results  from  the  plots  with  and  without  sulphur  are  cited,  as 
follows  : 


Area  of  plots 


Plots  u'itJi  sulphur   . 
Plots  without  sulphiu- 


Square 
poles 

Crop  of  tubers 
bushels 

701 

1468 

345 

4ir 

In  this  experiment  the  crop  of  tubers  was  increased  by  65  per  cent  by 
the  action  of  sulphur. 

Conclusion.  The  author  advises  the  use  of  sulphur  on  soils  rich  in 
nitrogenous  matters  or  in  countries  where  the  requisite  quantities  of  sheep 
or  cow  manure  can  be  obtained. 

The  sulphur  can  be  selected  at  the  lowest  price,  as  it  is  not  necessary 
for  it  to  be  sublimed.  In  Germany  iron  pyrites  containing  the  proper  quan- 
tity of  sulphur  has  been  used,  and  the  same  results  obtained  as  with  the 
application  of  purified  or  sublimed  sulphur. 
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1075  -  Experiments  on  the  Cultivation  of  Meadows  on  Peat  Soils  in  Russia.  —  i  o- 

ariXYKH  V.  A.,   in  Ce.ihch'oi'  Xo.if/in'iitno   11  .lihcoadOciinu)  (Agriculture-  ami  Sylvicul- 
ture), Vol,  CCIyl,  Year  I^XXVI,  Pctrograd,  June  1916. 

The  experiments  were  carried  out  in  1914  and  1915  in  the  province  of 
Toula  according  to  the  following  plan  : 

i)  Harrowing  with  harrow  of  different  t373es. 
2)  Harrowing  and  manuring. 

4)  Deep  ploughing  manuring  and  seeding  with  grass  seeds  after 
the  removal  of  a  preparatory  crop. 

5)  Deep  ploughing,  manuring,  chalking  and  seeding  with  grass  seeds 
after  the  removal  of  preparatory  crop.  Nearly  all  the  experiments  were 
repeated  on  three  plots  of  72  sq.  poles  each.  The  manures  applied  were 
2.9  cwt.  basic  slag  per  acre  and  66  lbs  of  potash  salts  per  acre.  For  chalk- 
ing, each  acre  received  9  cwt.  of  chalk.  With  regard  to  the  seeding, 
each  acre  received  11  lbs.  per  acre  of  the  following  :  species  TrifoUum 
pratense  L-,  T.  hybridum,  T.  repens,  Phletim  prafense  L-,  Festuca  pra- 
tensis  Huds.,  Poa  prafensis  I^.,  Pon  trivialis  L-,  Cynosurus  cristatus  L-, 
Bronius  inermis  Leyss.  and  LoUum  perenne  :  in  some  czsesAgrostis  vulgaris 
Wish,  and  Dactylis  glomerata  h-  were  added.  The  first  year,  for  \'arious 
reasons,  the  experiments  were  not  successful,  especially  wiih  a  preparatory 
crop.  The  results  of  the  second  year's  experiments  are  summed  up  in  the 
following  Table. 
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Experiments  on  the  Cultivation  of  Peat  Bugs. 


Average  percentage 
over  the  same 
(5.46  sq.  yds 

increase 
irea 
) 

Percentage  composition  of  species 

In  the 

number 

of 

In  the 

height 

of 

In  the 
bulk  of  the 
vegetation 

in  the 

On   the  field 

In 

haj' 

Species 
of  litUe 

Useful 

Species 
of  little 

Useful 

plants 

■  plants 

green 
state 

use  or 
useless 

species 

use  or 
useless 

species 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent ' 

Control 

— 

— 

— 

93-2 

6.8 

97.0 

30 

Harrowed 

32 

34 

56.8 

86.1 

13-9 

89.3 

10.7 

Harrowed    and    nian- 

uied 

"3 

66 

290.4 

62.0 

38.0 

74.6 

25.4 

Harrowed ,      manured 

and   seeded  .... 

234 

88 

347-0 

37-6 

62.4 

37-0 

63.0 

Harrowed ,     manured 

- 

chalked  and  seeded 

230 

lOI 

438.0 

45-0 

65.0 

293 

60.7 

Ploughed  deeply,  man- 

ured and  seeded.   . 

232 

108 

637-7 

28.0 

72.0 

20.5 

79.5 

Ploughed  deeply,  man- 

ured,   chalked    and 

seeded  

2:|2 

121 

650.4 

26.0 

74.0 

15-5 

84.5 
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From  the  results  obtained  the  following  conclusions  are  drawn  : 
i)   By  a  simple  harrowing  the  crop  of  forage  is  increased  on  the  ave- 
rage by  56.8  per  cent. 

2)  Harrowing  and  manuring  give  an  increase  of  nearly  300  per  cent. 

3)  Harrowing,  manuring  and  seeding  give  an  increase  of  350  per 
cent  on  the  crop,  causing  at  the  same  time  a  considerable  modification  in 
the  flora  of  the  cultivated  peat  bogs. 

4)  Complete  cultivation,  with  deep  ploughing,  manuring  and  seeding 
gave  an  increase  in  crop  of  600  to  900  per  cent. 

5)  Experiments  with  weeded  areas  gave  results  of  little  promise, 
though    not    absolutely    discouraging. 

6)  The  increase  of  crop  which  follows  the  cultivation  of  peat  bogs 
is  determined  by  the  following  factors  : 

a)  Increase  in  the  nutritive  capacity  of  the  soil,  which  results  in 
an  increase  in  the  number  of  plants  per  unit  area  and  also  in  better  develop- 
ment  of  the   individual  plants. 

h)  The  light  and  worthless  species  disappear  from  the  hay  and  are 
replaced  by  more  valuable  grasses  and  leguminous  plants  which  are  heavier 
and  more  tufted. 

7)  The  importance  of  the  cultivation  of  peat  bogs  is  therefore  not 
only  quantitative  but  also  qualitative,  because  with  improved  cultural 
methods  the  poor  and  useless  species  of  the  flora  disappear  ver}^  rapidly 
from  the  bogs  and  are  replaced  by  useful  species  which,  with  favovrrable 
soil  conditions,  show  good  development  of  aerial  parts  as  well  as  of  under- 
ground parts. 

With  regard  to  the  economic  side  of  the  experiment,  the  expenses  in- 
curred in  the  cultivation  of  peaty  meadow  were  completely  repaid  during 
the  second  3"ear,  cost  of  drainage  etc.  being  taken  into  consideration. 

1076  -Chemical  Composition  of  Alfalfa  as  Affected  by  Stage  of  Maturity,  Mechanical 

Losses  and  Condition  of  Drying.  —  Sw.'VNSON,  C.  O.,  and  1,atshaw,  W.I<.  (Chemical  De- 
partnieul,  Agricultural  Experiment  Station,  Manhattan,  Kansas),  in  The  Journal  of  Indus- 
trial and  Engineering  Chemistry,  Vol.  8,  No.  8,  pp.  726-729.    Easton,  Pa.,  August,  1916. 

Experiments  on  the  chemical  composition  of  lucerne  (alfalfa)  have 
been  carried  out  for  two  years  running,  1914,  with  a  moderatel}^  dry  sum- 
mer and  IQ15,  with  an  unusually  wet  season.  The  lucerne  to  be  analysed 
was  cut  from  duplicate  and  triplicate  o.i  acre  plots,  at  the  time  of  budding, 
one-tenth  bloom,  full  bloom  and  at  seed  formation.  As  soon  as  cut,  a  sam- 
ple was  tajcen  and  spread  in  an  attic  room  to  dry.  When  the  hay  cut  in 
the  field  was  dry  enough  to  stack  it  also  was  sampled,  and  the  sample  was 
taken  to  the  same  attic  room.  When  the  green  sam]:)le  was  partially  wilted 
a  subsample  was  taken,  and  the  proportion  of  leaves  to  stem  was  determined 
on  an  air-dry  basis.  Samples  of  alfalfa  cut  at  the  same  stages  of  matu- 
rity were  also  obtained  at  the  time  of  feeding. 

The  analytical  figures  show  that  lucerne  cut  at  the  time  of  budding 
contains  a  maximum  proj)crtion  of  ash  and  crude  protein,  together  with  a 
minimum  of  crude  fibre  and  nitrogen-free    extract.     The  latter  increase 
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as  the  maturation  of  the  plant  progresses,  while  the  ash  and  crude  protein 
decrease.  The  total  amount  of  any  or  all  nutrients  produced  per  acre,depends 
to  a  large  extent  on  the  yield,  as  was  shown  by  the  fact  that  in  1914  the 
greatest  amount  of  nutrients  was  obtained  in  the  bud  stage,  while  in  1915 
the  full  bloom  gave  the  greatest  amount.  The  leaves  and  stems  differ  in 
content  of  ash,  ether  and  nitrogen  free  extract,  but  the  greatest  difference 
is  in  the  per  cent  of  crude  protein  and  crude  fibre.  The  leaves  contain, 
over  2  ^  times  as  much  protein  as  the  stems,  while  the  stems  contain  over 
2  ^  times  as  much  crude  fibre  as  the  leaves.  As  in  harvesting  and  han- 
dling lucerne  there  is  a  large  loss  of  leaves,  the  hay  conies  to  be  richer  in 
crude  fibre  and  poorer  in  crude  protein. 

The  alfalfa  cured  in  the  sun  has  a  larger  pure  protein  content,  as  deter- 
mined by  Stutze's  method,  than  that  cured  in  the  shade.  This  difference 
is  so  great  as  to  more  than  offset  the  influence  of  the  loss  of  leaves,  and  it 
was  also  most  pronounced  in  the  alfalfa  cut  in  the  earlier  stages. 

The  adjoined  Table  sums  up  the  principal  results  of  the  experiments. 

To  sum  up,  the  feeding  value  of  hay  is  affected  not  only  by  mechanical 
losses  due  .to  handling,  and  the  changes  due  to  bacterial  action,  but  also 
by  chemical  changes  which  have  hitherto  been  little  noticed  or  miderstood. 

1077- Studies  of  the  Timothy  Plant.  —  waters,  n.  J.  in  University  ri  Missouri,  Collese 
01  Agriculture,  Agricultmal  Experiment  Station,  Research  Bulletin,  in,  pp.  i-68,  37  fig. 
-f    19  tables.  Columbia,  Missouri,  June   lyiS- 

Kxperiments  have  been  conducted  to  determine  the  influence  of  the 
stage  of  maturit}'-  of  timothy  upon  the  yield,  composition,  digestibility  and 
the  nutritive  value  of  the  hay  and  also  upon  its  palatability  to  animals.  The 
investigations  were  begun  in  i8g6  and  continued  with  more  or  less  inter- 
ruption till  1909.  The  cutting  of  the  timothy  was  done  at  dift'erent  stages 
of  maturity  ;  i)  about  June  12th,  when  the  plants  were  just  in  full  head  ; 
2)  about  June  20th,  when  the  plants  were  in  full  bloom  ;  3)  about  July  ist, 
when  the  seed  had  formed;  4)  about  July  8th,  when  the  seed  was  in  dough  ; 
5)  about  July  i6th,  when  the  seed  was  ripe  but  not  fallen.  Harvesting  and 
analysis  were  carried  out  in  the  usual  way.  In  the  first  digestion  trial  two- 
year  old  high  grade  Shorthorn  steers  were  used,  and  in  the  others,  yearling 
grade  Shorthorn  steers.  Tests  of  palatability  were  made  with  yearling 
beef  .steers  fed  on  hay  alone  ;  with  Jersey  cows  in  milk,  fed  with  silage, 
corn,  stover  and  mixed  grain,  in  addition  to  the  ha}'  under  test;  and  with 
yearling  sheep  fed  only  with  mixed  grain  and  the  hay  under  test. 

The  following  results  were  obtained  : 

The  yield  of  cured  hay.  In  two  years,  the  yields  of  hay  were  greatest 
from  the  fourth  cutting,  when  the  seed  was  in  the  dough  stage  ;  in  two 
years,  the  yields  were  greatest  from  the  third  cutting  when  the  seeds  were 
beginning  to  form  ;  and  in  one  year,  from  the  fifth  cutting,  when  the 
plants  were  fully  ripe.  The  average  result  of  all  the  trials  shows  the 
largest  yield  from  the  third  cutting,  when  seeds  were  beginning  to  form. 
If  the  yield  from  the  third  cutting  were  expressed  as  100,  the  yields 
from  the  other  cuttings  would  be  99.3  for  the  fourth  cutting,  93.8  for  the 
second,  89.7  for    the    fifth    and    89.4  for  the  first.     Thus,  the  difference 
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between  the  third  and  fourth  cuttings  was  slight,  averaging  but  43  lbs 
of  hay  per  acre.  The  difference  between  the  yield  of  the  first  and  last 
cuttings  was  small,  but  these  cuttings  produced  an  average  of  between  500 
and  600  pounds  less  hay  to  the  acre  than  did  the  third  and  fourth  cuttings. 
Thus  these  intermediate  periods,  when  the  seeds  have  been  formed,  show 
the  maximum  yields  of  cured  hay. 

The  yield  of  digestible  nutrients.  The  ^deld  of  digestible  nutrients  is  a 
much  more  accurate  measure  of  the  value  of  the  harvest  than  the  quan- 
tity of  cured  hay  obtained.  When  measured  by  the  standard  of  digestible 
nutrients  produced,  the  earlier  cuttings  make  a  more  favourable  showing 
than  when  measured  by  the  amount  of  cured  hay  produced.  This  is 
because  the  animals  digest  the  early-cut  hay  more  completely  than  they 
do  the  late-cut  hay.  The  digestibility  of  timothy  hay  declines  steadily 
as  the  plant  develops,  beginning  as  early  as  when  the  plants  are  in  full  head. 
The  second  cutting,  when  the  plants  were  in  full  bloom,  gave  the  largest 
yield  of  digestible  dry  matter,  digestible  protein,  digestible  fat,  digestible 
crude  fibre  and  digestible  nitrogen-free  extract  of  any  of  the  five  cuttings. 
In  Table  I  are  summed  up  the  coefficients  of  digestibility  of  the  different 
cuttings,  given  as  the  mean  of  all  the  trials. 


TABI.E  I.  —  Summary  of  average  digestion  coefficients  of  all  trials. 


Cutting 

Digestion    coefficient 

Total 
dry  matter 

Protein 

Ether 
extract 

Crude  fibre 

Ash 

Nitrogen- 
free 
extract 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent 

First 

58.51 

51.61 

38.12       '        65.78 

34-76 

55-02 

Second 

54.88 

50.09 

35.62              58.73 

32.01 

55-42 

Third 

49.86 

4T.63 

45.87              51.49 

29.32 

52.45 

Fourth 

47-39 

38.78 

48.85      '        48.98 

31.76 

48.97 

Fifth 

47-37 

42.05 

43.06      1        50.87 

1 

28.45 

47-56 

Table  II  sums  up,  for  each  of  the  five  cuttings  and  as  a  mean  of  all  the 
experiments,  the  absolute  and  relative  yield  of  digestible  substances  ;  in 
this  case  the  relative  figures  are  expressed  in  terms  of  the  greatest  amount 
of  each  substance,  reckoning  this  maximum  as  100. 

Palatahility  of  hay  as  affected  by  the  time  of  harvest.  —  Yearling  steers 
fed  entirely  on  timothy  hay,  when  given  free  access  to  the  hays  from  all 
the  cuttings,  in  every  case  showed  preference  for  them  in  the  order  in  which 
they  were  cut.  The  fourth  and  fifth  ctittings  were  left  almost  untouched 
until  the  hays  of  all  earlier  cuttings  had  been  entirely  eaten.  Milking 
cows,  having  grain  and  other  roughage  besides  the  hays  under  test,  were  not 
so  discriminating  in  their  taste  as  regards  the  first  three  cuttings,  but  they, 
like  the  steers,  left  the  fourth  and  fifth  cuttings  almost  untouched  until 
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Table  II.  —  Average  yields  of  digestible  nutrients  per  acre. 


Cutting 

Dry  Matter 

Crude 
protein 

Ether 
extract 

Crude  fibre 

Ash 

Nitrogen -free 
extract 

Actual 

Rela- 
tive 

Actual 

Rela- 
tive 

Actual 

Rela- 
tive 

Actual 

Rela- 
tive 

Actual 

Rela- 
tive 

Actual 

Rela- 
tive 

I 
2 

3 
4 
5 

lbs 

1  995.7 

2  175-3 
2  038.8 

I  913-7 
I  774-8 

% 

91.7 
no.o 

93-7 
87.9 
81.6 

lbs 

134-7 
146.5 

II3-3 
98.0 

91.9 

% 

91.9 
lOO.O 

77-3 
66.9 
62.7 

lbs 

42.8 
43.8 
50-9 
54-1 
37-5 

% 

79.1 
80.9 
94.1 
1 00.0 
69.4 

lbs 

777.0 

785-7 
761.7 

699.9 
683.1 

% 

98.9 
lOO.O 

96.9 
89.1 
86.9 

lbs 

77-1 
82.5 
69.8 
67.4 
63.0 

% 
93.4 

lOO.O 

84.6 

81.7 
76.3 

lbs 

899.3 
I  082.1 
I  040.6 

9955 
892.6 

% 

83-1 
lOO.O 

96.1 
92.0 

82.5 

the  first,  second  and  third  cuttings  were  eaten.  Sheep,  full  fed  on  mixed 
grain,  appeared  to  eat  one  cutting  with  as  much  relish  as  another. 

The  permanence  of  the  stand.  —  The  results  show  conclusively  that  the 
time  of  cutting  affects  the  length  of  life  of  a  meadow.  Early  cutting 
tends  to  weaken  the  stand  and  late  cutting  to  conserve  the  strength  of  the 
plant  and  prolong  its  life. 

1078 -The  Artichoke  as  a  Forage  Plant.  —  Vasquez  a.  in  Revista  de  la  Cdmara  A'^rkola 
Balear,  i8th  year,  No.  15,  pp.  113-119.  Palma  de  Mallorca,  Aug.  loth  1916. 

A  good  summer  forage  plant  for  dry  countries  must  be  deep  rooted,  and 
must  use  little  water  during  the  summer.  Both  these  conditions  are  ful- 
filled by  the  cardoon  [Cynara  Cardunculus)  and  the  artichoke  {Cynara  Car- 
dunculus  var.  Scolymus).  Given  a  favourable  season,  if  these  plants  are 
sown  in  autumn  their  roots  will  reach  a  depth  of  3  feet  in  less  than  10 
months  and  4  feet  in  20  months.  Besides  this,  if  the  plant  is  cut  in  spring 
it  develops  few  or  no  leaves  during  the  summer,  so  that  the  amount  of 
water  lost  by  transpiration  is  much  reduced  ;  the  roots,  however,  continue 
to  grow  and  strike  down  into  deeper  strata  of  the  subsoil,  and  when  the 
great  heat  is  over  they  supply  the  plant  with  the  subsoil,  thus  enabling  new 
shoots  to  be  formed. 

The  value  of  these  forage  plants  has  been  proved  by  experiments  car- 
ried on  for  several  years  in  the  province  of  Toledo,  in  Spain,  by  Ccledonio 
Rodriganez. 

Various  species  of  artichokes  have  been  tested  and  the  best  results  have 
been  obtained  with  variet}'  well  known  in  Andalusia  and  the  neighbouring 
provinces  under  the  name  of  "  arcaucil  "  or  "  alcaucil ",  and  on  the  market 
as  "  alcachofa  verda  de  Provenza  ".  Among  the  cardoons  the  "  cardo 
de  Espaha  "  was  the  most  successful.  Naturally  species  with  many  spines 
are  to  be  avoided. 

The  cardoon  is  propagated  by  seed,  the  artichoke  by  cuttings,  but  if 
the  latter  cannot  be  watered  they  root  with  great  difficult}'.  In  this  case 
seeds  must  be  sown  and  the  seedlings  pricked  out  in  6  or  8  weeks  into 
well  worked  soil ;  the  rows  should  be  32  inches  apart,  and  the  plants  ^2 
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inches  apart  in  the  rows,  arranged  on  the  square.  Autumn  is  the  best 
time  for  sowing,  but  it  can  also  be  done  in  the  spring.  The  quantity  of 
seed,  needed  is  i  ^/^  to  2  ^/^  lbs  per  acre,  and  it  should  be  soaked  in  water 
for  24  hours  before  sowing. 

The  necessary  cultivation  consists  of  four  weedings  per  annum  :  in 
spring,  May  or  June,  August  and  winter. 

One  or  two  cuttings  are  made  in  spring  and  one  in  autumn,  the  first 
being  made  when  the  plants  reach  the  age  of  18  months.  The  first  spring 
cutting  may  produce  as  much  as  48  tons  of  green  forage  per  acre.  The 
second  spring  crop  yields  up  to  8  tons  per  acre,  and  the  autumn  crop  to 
30  tons  per  acre. 

To  obtain  the  maximum  of  forage  the  crop  should  be  mown  just 
when  it  begins  to  come  into  flower,  but  as  this  procediure  weakens  the  plant 
it  is  better  to  cut  a  little  earlier,  level  with  the  ground,  care  being  taken 
not  to  injure  the  collar  of  the  plant.  One  labourer  will  cut  and  tie  about 
one  acre  in  a  day. 

The  artichoke  is  not  suitable  for  ensilage,  but  it  makes  good  hay. 
The  forage  is  readily  eaten  by  cows  and  bullocks,  horses,  mules,  pigs  and 
goats.     Milking  cows  fed  exclusively  with  this  forage  do  not  show  any 
change  in  their  conditions  nor  in  the  milk  that  they  produce. 

The  introduction  of  this  forage  plant  into  Majorca  is  recommended. 

1079  -  Analysis  of  Cotton  at  the  Chief  Stages  of  its  Development  (Publications  of  the 

Experiment  Station  of  the   "  Golodnaia  Steppe  ",  Samarkand    district).    —  Rogalskij 
B.  V.    in  JKj/pHajih  Onumuou  AipoHOAliu    (Review   of    Agricultural  [Experiments), 
Vol.  XVII.,  Book  I,  pp.  13-36.  Pefrograd  1916. 
In  order  to  obtain  preliminary  data  for  a  more  exhaustive  study,  expe- 
riments have  been  carried  out  on  the  variety  "  King  "  which  belongs  to 
the  Upland  group  {Gossypium  hirsntum  L.)  and  which  seems  to  be  well  suited 
to  the  region  of  the  Golodnaia  Steppe  (i)  a  part  of  the  Russian  possessions 
in  Central  Asia.    The  year  1913  was  meteorologicallj'  favourable  to  cotton, 
and  no  damage  was  done  by  the  harmful  salts,  especially  chlorides  and  sul- 
phates, which  are  present  in  remarkable  quantities  in  the  soil  of  this  region. 
The  cotton  was  cultivated  on  irrigated  soil,  which  was  clayey  in  texture, 
and  not  too  impregnated  with  salts. 


(i)  The  "  Golodnaia  Steppe  "  is  a  vast,  slightly  undulating  plain,  with  a  hardy  perceptible 
slope  ;  it  is  traversed  by  the  railway  and,  according  to  approximate  calculations,  it  possesses 
about  200  000  acres  perfectly  suitable  for  irrigation  and  the  cultivation  of  cotton.  See  "  Cul- 
ture of  Cotton  in  Russia"  by  Knize  A.  I.,  in  « EjiveroAHHK'B  FjiaBHaro  ynpaBjienia 
3eMjieycTpoiicTBa  11  SeMJiej^'fejiin  no  J^enapxaMenTy  3eM.ntvT,ijJiia  n  JI-fecnoMy 
JlenapTaMeHTy  3a  1907  rOAt  »  (Annual  Report  of  the  Department  of  Agriculture  and 
Forestry)  S.  Petersbourg,  1908,  pp.  315-361.  A  description  of  the  climatic  conditions,  soil 
and  vegetation  of  the  Golodnaia  Steppe  is  given  in  the  Compte  Rendu  of  the  Experimental 
Farm  of  the  same  name,  for  1906,  published  by  the  Director,  Buchaev,  M.  M.,  in  <•  TpyflW 
XjionKOBaro  KoMHTexa,  tom-s  I».  (Publications  of  the  Cotton  Committee),  edited  by 
the  Department  of  Agriculture,  St.  Petersbourg,   1907,  pp.   71-150.  (Ed.) 
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The  vegetative  period  of  the  plant  extended  over  174  days,  the  seeds 
being  sown  on  May  7th.  Analj^ses  were  made  at  four  different  times  : 
i)  When  the  flower  buds  first  appeared  (June  7th). 

2)  At  the  beginning  of  flowering  (September  22nd). 

3)  At  the  first  picking  (September  29th). 

4)  After  the  death  of  the  plants,  which  was  caused  by  the  morning 
frosts  (October  28th)    . 

The  first  two  analyses  were  made  on  the  whole  plant  ;  in  the  last  two 
the  following  parts  were  analysed  separately  :  hairs  (lint),  seed  minus  its 
coats,  seed  coat,  iinripe  capsules,  fruit  coats,  stems  and  leaves. 

The  maximum  growth  of  the  plants  is  reached  at  the  time  of  the  first 
picking  the  average  weight  of  a  single  plant  being  196.67  gm.  when  green, 
and  82.10  when  absolutely  dry.  When  the  plant  dies  the  weight  decreases 
on  account  of  dessicaticn  and  the  loss  of  parts  of  the  plant,  the  average 
green  weight  then  being  116.93  and  the  dry  weight  54.69. 

The  percentage  of  water  in  the  green  weight  gives  an  unexpected  re- 
sult in  comparison  with  other  plants;  this  percentage  is  greater  at  the  beginn- 
ing of  flowering  than  when  the  flower  buds  appeared  (80.89  agains  73.81) ; 
in  the  two  later  periods  it  was  58.25  and  52.23  respectivel3^  A  possible 
explanation  of  this  lies  in  the  fact  that  in  the  early  stages  of  development 
cotton  is  sensitive  to  the  harmful  action  of  the  salts  in  the  soil.  Yet  ano- 
ther explanation  may  be  that  during  the  flowering  period  the  plant  needs 
much  water  to  promote     an  active  circtdation  of  food  materials. 

The  appended  table  sums  up  the  anal3^ical  results.  This  table,  toge- 
ther with  others,  which  are  given  in  the  text  of  the  paper,  show  that  the  chief 
modifications  occurring  in  the  cotton  plant  during  the  various  stages  of 
its  development  are  as  follows  : 

i)  As  time  goes  on,  there  is  of  reduction  in  the  relative  amounts  of 
nitrogen,  nicrogen-free  extracts  and  ash ;  the  maximum  amounts  of  ash  and 
N  -  free  extract  occur  in  the  green  parts  of  the  plant. 

2)  The  percentage  composition  of  the  ash  shows  that  cotton  demands 
potash  more  than  anything  else,  then  lime,  and  finally  phosphorus.  The 
ash  also  contains  large  amounts  of  chlorides  and  sulphates,  the  substances 
which  work  the  greatest  harm  to  the  agriculture  of  the  district.  The  plant 
fights  against  this  harmful  action  by  developing  its  vegetative  organs  ra- 
pidl^^ 

3)  As  the  plant  develops  there  is  an  accumtdation  of  raw  cellulose 
and  pentosans,  which  form  the  cell  walls. 

4)  The  analysis  of  the  cotton  itself,  by  the  methods  adopted  by  I. 
KoNiG,  Gross  and  Bevan  justifies  the  hypothesis  that  it  is  not  pure  cel- 
lulose, but  a  mixture  of  cellulose  and  hemi-cellulose.  For  cotton  of  the  first 
quality,  the  composition  is  71.190  per  cent  cellulose  (a  cellulose)  and  21.355 
per  cent  (^  cellulose). 

5)  The  green  parts  of  the  plant  and  the  seeds  contain  a  high  percen- 
tage of  fats,  and  the  greater  part  of  the  percentage  in  the  whole  plant  oc- 
curs in  these  parts. 

Taking  the  ash  analysis  as  a  basis,  and  reckoning  21  680  plants  to  the 
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acre,  it  is  calculated  that  in  order  to  avoid  the  exhaustion  of  the  reserves 
of  phosphoric  acid,  potash  and  nitrogen  in  the  soil,  the  following  manure 
must  be  applied  to  each  acre  oi  cotton  grown :  i  cwt.  superphosphate  (20  per 
cent),  2  cwt.  potash  salts  (30  per  cent)  and  3  cwt.  nitrate  of  soda,  containing 
15.5  per  cent  of  nitrogen.  If  nitrification  and  the  fertilizing  matters  con- 
tained in  the  irrigation  water  are  taken  into  account,  rather  less  of  the  above 
substances  will  be  needed.  Calculations  for  chalk  and  magnesia  have  not 
been  made,  as  they  are  so  abundant  in  the  soil  of  the  district. 

1080  -  Osier  Culture  in  France.  —  I.  Mir,  E.  Osier  Culture  in  France  in  Vie  agricole  et  mnflc, 
6th  year,  No.  32,  devoted  entirely  to  osier  culture,  Paris,  August  5th,  1916,  pp.  89-90.  — 
II.  Camus,  F,.  G.  The  various  Osiers  cultivated  in  France  and  in  neighbouring  coxintries. 
Ibidem,  pp.  95-98,  "fig.  —  III.  DE  la  B.\rre,  G.  The  national  school  of  osierculture  and 
basketwork.  Ibidem,  pp.  105-106,  i  fig.  —  IV.  Dr.  Bonnardot.  Co-operative  osier  sell- 
ing. Ibidem,  pp.  106-107. 

I.  Forty  years  ago,  France  devoted  about  175  000  acres  to  osier  cul- 
ture, and,  at  this  time,  she  supplied  most  of  the  European  markets  with 
osiers,  especially  in  Germany,  England,  Spain  and  Switzerland.  The 
cultivation  of  osiers  has  declined,  little  by  little,  until  now  only  about 
20  000  to  22  500  acres  are  grown.     Osier  culture  has  suffered  because  : 

a)  Its  progress  was  hindered  at  one  time  by  the  inability  of  the 
growers   to    organise   the    sale. 

b)  In  many  districts  the  osierbeds  were  ctiltivated  by  hand  and,  in 
the  absence  of  sufficient  labour,  were  allowed  to  become  foul. 

c)  Pure  varieties  were  rarely  planted,  and  the  vigorous  varieties 
choked  out  the  more  delicate  ones  so  that  the  osier  beds   were   shortUved. 

d)  Attempts  were  made  to  establish  osier  beds  on   unsuitable  soil 

II.  This  article  gives  a  systematic  classification  of  the  various  osiers 
cultivated  in  France,  with  their  scientific  and  common  names.  Basket 
work  needs  especially  the  varieties  which  yield  long  slender  twigs,  elastic 
to   bending    and   to   twisting. 

The  colour  and  hairiness  or  roughness  of  the  plants  is  not  important 
from  the  botanical  point  of  view,  as  these  conditions  depend  upon  the  en- 
vironment of  the  individuals,  but  they  must  be  taken  into  account  in  the 
practical  cultivation  of  the  osiers.  These  characters  are  maintained  by 
the  practice  of  taking  cuttings  for  planting  out  osier-beds. 

Commercially,  much  confusion  exists  between  the  names  used  for  the 
cultivated  varieties.  The  same  name  is  often  applied,  according  to  the  dis- 
trict, to  several  species  or  varieties,  and  the  same  variety  is  often  known 
under  several  different  names.  The  Chamber  of  French  Osier  Growers 
has  appointed  a  Commission  of  Nomenclature  to  remedy  this  state  of 
things.  The  chief  species  and  varieties  of  osiers  cultivated  in  France  are 
the  following  : 

(t)  Willows  71'ith  the  scales  of  the  floral  catkins  self  coloured,  falling  off 
before  the  ripening  of  the  fruits.  —  Salix  alba  ly.  (white  willow,  silver  willow). 
Names  recommended  by  the  Commission  of  Nomenclature.  :  Osier  blanc, 
Suisse,  ardennais.  Other  names  :  Vuisier,  Saouze,  Saudre,  Bray.  In  cul- 
tivation, one-year  old  twigs  are  often  6  14  ^^^^  long,  varying  in  colour, 
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often  being  pale  grey,  dashed  with  green,  or  yellowish,  or  even  oliA^e-green. 
Very  widely  cultivated. 

S.  Alba  ly.  var.  Vitellina,  Ser.,  5.  Vitellina  L,.  Names  recommended  : 
5.  Vitellina,  var.  rouge,  var.  jaune,  Amarinier,  Osier  de  tonellerie.  Other 
names  :  Osier  de  Metz,  osier  rouge  (a  name  leading  to  confusion)  osier 
jaune,  Bouton  blanc.  Grand  roux,  Saule  dore.  The  branches  are  longer 
and  more  slender  and  flexible  than  in  the  preceding  case,  with,  at  the  end 
of  the  summer,  a  coloiu:  varying  from  citron  yellow  to  orange  yellow  or 
sometimes  to  coral  red.  These  two  species  above  described  yield  a  much 
valued  type  of  osier. 

S.  fragilis  L-  Names  recommended  : .  Saule  fragile  or  Osier  fragile, 
var.  pourpree,  Osier  franc.  Other  name  :  Osier  rouge  (leading  to  confusion). 
This  osier  is  weak  at  the  joints,  but  still  it  is  much  used  in  semifine 
basket  work. 

With  these  species  may  be  compared  5.  pentandra  L.  and  S.  bahylo- 
nica    L- 

(2)  Catkins  appearing  before  the  leaves  ;  scales  persistent,  discoloured : 
Salix  viminalis  I,.  Names  recommended  :  Osier  viminal,  O.  jaune,  O. 
vert,  O.  des  vanniers,  queue  de  renard,  merrin  brun.  Other  names  : 
lusse,  pecher  jaune,  O.     noir  de  Hollande,  O.  de  longues  feuilles. 

The  shoots  reach  a  length  of  10  to  13  feet.  This  excellent  species  com- 
prises a  rather  large  number  of  varieties,  of  which  one  is  known  abroad 
as  the  "  French  Osier  ". 

S.  purpurea  L-,  S.  monandra  Hoff.  Names  recommended  :  O.  a  une 
etamine.  Sardine,  Verdiau.  This  is  known  in  England  as  Dick  with  varieties, 
Dick  with  red  buds,  black  Dick,  old  Dick  and  Dick  of  the  fields.  Not  ver\^ 
much  cultivated. 

Near  this  willow  comes  S.  rubra  Huds,  or  the  red  willow  of  botanists, 
which  is  specially  recommended  for  introduction  into  cultivation. 

(3)  Catkins  appearing  at  the  same  time  as  the  leaves,  scales  self-coloured, 
persistent :  S.  triandra  L-  This  includes  two  botanical  varieties  :  5.  amyg- 
dalina  ly.  for  which  the  names  osier  brun  or  vache  brune  are  recommended 
and  S.  triandra  L-  Brunette,  Grisette,  Saule  a  feuilles  d'amandier  or  a 
a  trois  etamines. 

Other  varieties  suggested  for  use  in  basket  work  are  :  —  S.  cinerea  L.  ; 
S.  daphonides,  S.  Caprea  1^.,  S.  aurita  L-,  5.  nigricans  Sm.,  and  S.  repens  L-, 
var.  argentea  Koch. 

III.  The  National  School  of  Osier  Culture  and  Basketwork,  founded  by 
resolution  on  Jan.  3rd.,  1905,  is  situated  at  Fayl-Billot  (Haute  Marne). 
The  length  of  training  is  three  3^ears,  with  a  faculty  course  for  adults.  A 
diploma  is  awarded  at  the  close  of  the  school  course  to  the  students  who 
have  satisfied  the  examiners.  The  school  has  organised  experimental  fields 
where  80  varieties  are  cultivated.  A  rational  nomenclature  is  sought.  Va- 
rious cultural  methods  are  investigated  dealing  with  manuring,  distance  of 
planting,  depth  of  soil,  length  and  thickness  of  cuttings,  methods  of 
checking  parasites,  grafting  especially  on  poplar,  etc.)  ;  and  laboratory 
experiments  have  also  been  carried  out  on  the  coefficients  of  torsion  and 
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bending  of  osiers  etc.  In  addition  a  course  of  basketwork  has  been 
founded  and  three  workrooms  have  been  estabHshed  for  various  kinds 
of  basket  making. 

IV.  For  thirty  years  osier  cultivation  has  been  carried  on  in  the  depart- 
ment Cote  d'Or  on  soil  which  is  not  very  damp  and  which  is  most  unfertile. 
The  plantations  occupy  about  1500  acres.  In  1913  the  harvest  was  exceptional 
in  quantity  and  quality;  this  caused  a  considerable  drop  in  the  price  offered 
by  buyers,  which  fell  from  £1  per  cwt.  to  9s  od.  or  gs  <^d  per  cwt.  To  remedy 
this  state  of  affairs,  the  producers  decided  to  sell  their  osiers  themselves 
and  to  this  end  they  formed  the  Co-operative  Society  of  Aisrey .  This  society, 
founded  in  August  1913,  has  140  members,  from  15  villages.  The  results, 
have  been  as  satisfactory  as  was  hoped,  and  the  drop  in  price  was  stopped 
by  the  formation  of  the  Society. 
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1081- Nitrogen  Requirements  of  the  Olive-tree.  —  .See  No.  1068  of  this  Bulletin. 

1082  -  The  Dyeing  Value  of  Some  Indian  Dye-Stufls.  —  srivastava,  i.  p.  (Technolo- 
gical Chemist,  Cawnpore)  in  The  Agricultural  Journal  of  India,  Special  Indian  Science 
Congress  Number,  pp.   53-64.     Calcutta  and  London,   1916. 

The  following  investigation  into  the  dyeing  values  of  certain  natural 
colouring  matters  still  ttsed  by  native  dyers  was  undertaken  under  the 
orders  of  the  Director  of  Industries,  United  Provinces. 

The  colouring  matters  were  tried  on  wool  and  cotton  by  some  of  the 
more  important  methods  of  modern  dyeing.  The  inquiry  has  so  far  been 
prosecuted  in  regard  to  the  following  colouring  matters  ; 

(i)  Harsinghar  [Nyctanthes  Arbor-trisiis).  —  The  flowers  of  this 
tree,  which  occurs  in  abundance  in  the  United  Provinces,  contain  a 
beautiful  yellow  colouring  matter  soluble  in  water,  also  in  alcohol. 

Harsinghar  gives  brilliant  yellow  shades  with  all  mordants  on  wool. 
On  wool  mordanted  with  bichrome  and  o:salic  acid  previous  to  dyeing  a 
beautiful  brown  is  obtained.  The  dyeings  on  wool  possess  good  fastness 
to  milling  with  soap  and  soda. 

(2)  Tun  {Cedrela  Toona) .  —  This  tree  is  said  to  occur  largely  in  the 
sub-Himalayan  forests.  The  colouring  matter  is  contained  in  the  flowers 
which  are  dried  and  sold.  The  principal  constituent  of  the  flowers  is  a 
yellow  dye. 

Tun  dyes  the  best  shade  on  wool  which  has  been  previously  mordanted 
with  aluminium  sulphate  and  tartar.  The  dyeings  on  wool  are,  however, 
not  very  fast  to  milling  with  soap  and  soda. 

(3)  TESuorDHAK  [Butea  jrondosa). — This  tree  is  found  in  abund- 
ance all  over  the  United  Provinces.  The  flowers  contain  a  yellow  colour- 
ing  mattei . 

Tesu  dyes  on  wool  shades  varying  from  brown  to  dull  crimson  accord- 
ing to  the  moidant  used.     The  dyeings  are  fairly  fa.st  to  milling. 

(4)  Hai.di  or  Turmeric  {Curcuma  longa).  —  The  plant  which 
yields  haldi  is  grown  all  over  the  United  Provinces.  Haldi  is  a  dried  rhizome 
or  tuber  and  is  a  well-known  constituent  of  curry  powder.     It  contains  a 
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brilliant  yellow  colouring  matter  which  however  possesses  the  serious  draw- 
back of  being  changed  into  red  by  soap  or  by  alkalis. 

The  colouring  principle  is  called  curcumin ;  it  is  sparingly  soluble  in 
cold  water,  more  freely  in  hot  water,  and  completely  in  alcohol. 

The  best  shade  is  obtained  on  wool  prexdously  mordanted  with  bichrome 
and  oxalic  acid.     The  fastness  of  the  d>eings  on  wool  is  fair. 

(5)  Arusa  [Adhatoda  vasica).  —  The  leaves  of  this  plant  yield  a  >  el- 
low  colour.  Arusa  is  an  ever-green  plant  and  is  found  in  the  United  Pro- 
vinces. The  colouring  matter  is  soluble  in  water  and  also  in  alcohol.  On 
wool  the  best  shade  is  obtained  on  the  same  mordant  as  above.  The  fast- 
ness of  the  dyeings  on  wool  is  fair. 

(6)  Naspal  or  Pomegranate  Rind  {Punica  granahan).  —  The 
rind  of  the  fruit  contains  a  tanning  substance  and  also  a  yellow  colouring 
matter. 

Pomegranate  rind  dyes  very  good  shades  varying  from  yellow  to  full 
brown  on  wool.     All  these  possess  very  good  fastness  to  milling. 

(7)  Jangli  Nill  or  Wild  Indigo  [Tephrosia  purpurea).  —  This  is 
a  small  woody  annual  occurring  in  abundance  in  the  United  Piovinces. 

Clarke  and  Banerjee  have  discovered  in  the  leaves  of  this  plant  a  co- 
louring principle  allied  to  quercetin  or  quercitrin  (vide  Trans.  Chem.  Soc.  1910, 
V,  97) .  Owing  to  the  difficulty  of  separating  the  yellow  principle  from  the 
chlorophyll,  efforts  to  obtain  a  pure  yellow  from  Tephrosia  have  only  been 
partly  successful.  The  colouring  matter  is,  however,  of  great  value,  as  it 
yields  dyeings  which  are  compratively  fast  to  light,  washing  and  milling. 
On  account  of  the  abundance  of  the  plant  it  may  be  worth  while  devising 
a  suitable  process  for  extracting  the  yellow  colouring  principle.  A  decoction 
of  the  leaves  of  Tephrosia  dyes  wool  mostly  dull  brown  shades  in  conjunc- 
tion with  the  various  mordants,  the  most  brilliant  shade  being  that  on  tin 
mordant.     The  dyeings,  however,  possess  very  good  fastness  to  milling. 

(8)  Safelower  or  Kusum  {Carthamus  tinctorius).  —  The  dried 
flowers  of  safflower  plant  contain  a  colouring  matter  which  before  the  introduc- 
tion of  coal-tar  colours  was  higly  prized  all  over  the  world.  It  produces 
on  cotton  beautiful  shades  of  red  varying  from  a  full  crimson  to  the  most 
delicate  pink. 

Although  the  yellow  colouring  matter  in  safflower  is  generally  regarded 
as  useless,  Hubner  has  shown  that  certain  mummy  cloths  which  he  examin- 
ed had  been  dyed  with  safflower  yellow.  The  Egyptians  were  therefore 
acquainted  with  the  right  way  of  using  safflower  yellow. 

Safflower  yellow  does  not  dye  cotton  in  conjunction  with  aluminium 
and  tin  mordants.  Wool,  however,  possesses  affinity  for  the  yellow  colour 
and  may  be  dyed  direct. 

(9)  Majith  {Riibia  cordijolia)..  —  The  root  and  twigs,  of  this  plant 
contain  a  dye-stuif  identical  with  madder.  Majith  was  largely  used  in  In- 
dia before  the  advent  of  synthetic  alizarine.  It  is  undoubtedly  one  of  the 
most  valuable  indigenous  dye-stuffs.,  Wilth  its  help  red,  maroon,  and  bor- 
deaux shades  of  excellent  fastness  to  light  can  be  dyed  on  all  fibres.  It  is 
the  basis  of  a  great  many  colours  required  by  the  calico-printers.     Majith, 
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as  might  be  expected,  dyes  very  fast  shades  on  both  wool  and  cotton.    The 
best  results  on  cotton  are  obtained  bj-  using  the  Turkey  Red  process. 

(10).  CuTCH  or  Katha  [Acacia  catechu).  —  The  catechu  tree  is  found 
in  several  parts  of  India.  Catechu  may  be  applied  to  all  fibres,  though  it 
is  most  largely  used  for  dyeing  cotton.  Catechu  brown  is  one  of  the  fastest 
colours  known. 

(11)  Patang  or  Sappan  Wood.  [Coesaiptnia  sappan).  —  This  tree 
is  said  to  grow  abundantly  in  Cuttack  and  in  Central  India.  The  colouring 
principle  hrazilein  exists  in  a  colourless  condition  in  the  freshly  cut  wood 
and  is  by  oxidation  converted  into  the  true  colouring  matter  hrazilein.  Pa- 
tang is  a  valuable  colour-yielding  material.  It  can  be  used  for  producing 
brilliant  shades  of  red,  crimson,  and  purple  and  is  very  suitable  for  calico- 
printing. 

(12)  TyAC  Dye.  —  This  substance  is  of  animal  origin. 

I,ac  dye  is  manufactured  largely  in  the  North  Western  Provinces, 
though  like  other  natural  products  it  has  lost  much  of  its  former  importance. 
lyac  dye  is  dyed  on  wool ;  chiefly  on  tin  mordant.  It  yields  beautiful 
scarlet  and  crimson  shades. 

(13)  Indigo.  —  The  use  and  importance  of  Indigo  are  too  well 
known  to  need  any  comment. 

(14)  Kachnar  [Bauhinia  racemosa) .  —  This  is  a  shrub  very  common  in 
the  North  Western  Provinces.  The  bark  yields  a  red  dye  which  is  largely 
associated  with  tannin.  The  dye  is  not  very  bright  but  nevertheless  it  may 
be  employed  for  dyeing  dull  reds  on  cotton.  It  may  be  dyed  on  cotton 
without  the  help  of  any  mordant.  The  bark  can  be  had  in  any  quantity 
and  may  be  of  service  to  tent  manufacturers  who  require  a  dull  red 
colour  for  the  inside  of  tents. 

(15)  Peepul  [Ficus  1  eltgiosa) .  —  The  roots  of  this  well-known  plant 
were  examined  and  found  to  contain  a  red  dye  which  gives  a  good  pink  on 
cotton  mordanted  with  alumina.     The  shade  so  obtained  is  fairly  fast. 

(i6j  Red  Sanderswood  (Pterocarpus  santalinus) .  —  This  is  a  small 
tree  occuring  in  Southern  India. '  The  wood  yields  a  valuable  red  dye  call- 
ed santalin. 

Sanderswood  dyes  wool  without  any  mordant.  Very  good  shades  of 
satisfactory  fastness  are  obtained  on  cotton,  on  tin  and  alumina  mordants. 
The  dye  does  not  dissolve  in  water  though  it  is  freely  soluble  in  alcohol 
and  acetic  acid. 

(17)  RoLi  or  Ka-MEla  Powder  [Mallotus  philippinensis) .  This 
dye  is  obtained  from  a  small  tree  found  along  the  foot  of  the  Himalayas 
and  in  Southern  India.  The  fruits  have  red  glands  on  the  surface  of  the 
capsule  and  the  powder  is  obtained  by  crushing  or  breaking  up  these  glands. 
Kamela  gives  a  beautiful  yellow  on  silk  mo  i  dan  ted  with  alumina.  The 
dyeing  must  be  done  in  an  alkaline  bath. 

(18)  Akhrot  [Juglans  regia) .  —  The  bark  yields  a  valuable  brown 
dye. 

(19)  Kathal  [Artocarpus  integrijc^ia) .  —  The  wood  yields  a   yellow 
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dye  which  may  be  dyed  on  cotton  on   akimina  mordant.     The  shades  ob- 
tained are  good  and  fast. 

(20)  Barberry  (Raswat).  —  The  bark,  roots,  and  stem  of  this  plant 
are  rich  in  a  very  good  yellow  dye.  This  plant  is  plentiful  in  the  Kumaun 
Hills. 

Raswat  is  used  chiefly  as  a  dye  for  silk.  ]t  was  dyed  on  cotton  mord- 
anted with  alumina,  but  dull  shades  were  obtained.  This  was  perhaps  due  to 
the  presence  of  chlorophyll  in  the  preparation  w^hich  came  from  Naini  Tal. 

(21)  Rhus  cotinus.  —  The  wood  of  this  plant  yields  a  dye  similar  to 
young  Fustic.  On  cotton  mordanted  wdth  alumina  an  orange  yellow  coloui 
was  obtained  ;  with  tin  an  orange  red  was  obtained.  The  dyeings  are, 
however,  not  fast  to  alkalis  and  soap. 

1083 -The  Harvesting  and  Cultivation  of  Medicinal  Plants  in  France.  —  Fdw/Ztw^'/H- 

formation  liu  Ministere  de  P Agriculture.  2istyear,Xo.  ::8,pp.  1:1-13.   Paiis,  Jixly  i-|th,  1916^ 

The  question  of  the  production  of  medicinal  plants  in  France,  as  in 
other  countries  (i)  is  one  of  great  importance.  The  history  of  the  cul- 
tivation and  harvesting  of  medicinal  plants  is  given  in  this  paper  and  the  fact 
is  recalled  that  the  list  of  simple  indigenous  drugs  inscribed  in  the  Codex  of 
1908  comprised  not  less  than  no  species.  x\lthough  most  of  the  indige- 
nous medicinal  plants  grow  naturally  over  large  areas,  yet  several  among 
them  grow  best  and  most  abundantly  in  certain  districts  where  the  tempera- 
ture and  soil  are  specially  favourable  to  their  development  and  to  the  ela- 
boration of  their  active  principles  ;  so  much  so  that  the  same  species,  ctilti- 
vated  in  neighbouring  districts  differing  in  soil  and  exposure,-^  will  in  the 
one  case  acquire  a  ver^^  great  toxicity,  while  in  the  other  its  properties 
are  much  less  active.  DigitaUs  is  a  striking  example  of  this  t3'pe  of  medi- 
cinal plant ;  that  grown  in  the  Vosges  is  very  rich  in  digitalin,  while  that 
from  the  Ardennes  contains  but  very  little.  This  instance  shows  that  the 
cultivation  of  certain  plants  demands  special  precautions,  definite  knowledge 
and  scientific  control.  To  entrust  the  work  to  inexperienced  hands  would 
be  to  vitiate  the  results. 

The  article  outlines  the  principles  which  should  govern  the  culti- 
vation and  harvesting  of  the  plants  and  gives,  besides  indications  of  the 
price  and  the  extent  of  sale  of  each,  the  following  list  of  the  chief  medici- 
nal plants  grown  in  France,  classified  according  to  the  part  which  is 
of  use  : 

Flowers:  Arnica,  blue-bottle  (with  calyx),  muHcin,  borage,  colchicinii,  poppy,  marsh- 
mallow,  lavender,  mallow,  milfoil  (cluster?),  lily-of-the-valley,  white  dead-nettle  (without 
calyx),  ground  ivj',  chamomile,  elder,  lime  (bracts),  coltsfoot,  Auvergne  violets,  pa^^que  flower, 
meadow  sweet  (clusters),  hawthorn,  buglos'^,  marjoram,  broom. 

Leaves  :  Wormwood,  agrimony,  silverweed,  woodruff,  cranesbill,  borage,  shepherd's  purse, 
yellow  cheese-rennet  (clusters),  catmint,  blackcurrant,  eyebright,  ash,  goat's  rue,  yellow  me- 
lilot  (cut  tips),  mercury,  St.  John's  wort,  lily-of-the-valley,  walnut,  poppy,  plantain,  meadow 
sweet,  bramble,  soapwort,  henbane,  ground  ivy,  balm-mint,  thorn  apple,  night-shade,  hart's 
tongue,  wild  thyme,  figwort,  tansy,  valerian,  veronica,  vervein. 
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Roots :   Restliarrow,   clcampane,   bistort,   bryony,   carex,   couchgrass,   comfrcy,   chicory, 
dock,  dandelion,  polj-pody,  soapwort,  Solomon's  seal,  tormentil,  valerian. 
Biilbs  :  Colchici:m. 
Fruits  :  Whortleberry,  rarawaj'. 
Buds  :  Poplar,  pine. 

Various:  Cherry  stalks.  Horse  Chestnut. 
Marine  plants  :  Corsir-an  Moss,  laminaria. 

Some  plants  because  of  the  high  prices  that  they  command  on  ac- 
count of  the  variety  of  ways  in  which  they  are  used  and  their  world-wide 
consumption,  are  cultivated  on  a  large  scale.  The  most  notable  among 
these  are  :  belladonna,  (of  which  the  price  has  risen  from  about  7  %  ^  to 
8s  6d  per  lb),  marsh  mallow,  mallow,  mullein,  henbane,  borage,  chamo- 
mile, peppermint,  valerian,  aconite,  balm,  hyssop,  sage,  male-fern,  black- 
currant, horse-radish,  scurvy  grass,  parsley,  coriander,  angelica,  small- 
centaury,  gentian,  sweet  marjoram.  Attention  is  also  drawn  to  the  culti- 
vation   of    saffron    and    mustard. 

HORTicui.TURE       1084  -  SummeF  Treatment  of  Greenhouse  Soil.  —  grben,  w.  j.  and  green,  s.  n.  in 

Ohio  Agricultural  Experiment  Station,  Bulletin  Xo.   281,  pp.   53-68,   5   fig.  -j-  2  diagrams. 
Wooster,  Ohio,  191 5. 

For  an  interval  of  six  to  ten  weeks  during  midsummer,  vegetable 
greenhouses  usually  stand  idle,  because  vegetables  grown  in  the  open 
air  are  abundant  and  cheaper.  The  greenhouse  grower  does  not  consider 
it  necessary  to  renew  the  soil  annually,  an  operation  which  is  decidedly 
costl}'.  The  general  opinion  is  that  the  intense  heat  under  glass  during 
July  and  August,  together  with  the  dryness  of  the  soil,  will  destroy  all 
insect  life  as  well  as  fungi  and  bacteria.  This  view  is  open  to  serious  doubt. 
In  order  to  determine  the  practical  difference  between  the  various  methods 
of  treating  the  soil  during  the  summer  months  when  cultivation  is  stop- 
ped, experiments  have  been  carried  out  at  the  Ohio  Station  greenhouses. 
The  following  methods  of  treatment  have  been  compared  : 

New  Soil  Plot.  Each  year,  just  before  the  crop  was  to  be  planted 
in  the  autumn,  the  entire  soil  of  this  plot  was  removed  and  replaced  with 
fresh  soil.  This  soil  was  the  ordinar}'  "  Sod  compost  "  prepared  accor- 
ding to  the  usual  Ohio  methods.  The  spring  crop  of  tomatoes  received  a 
light    mulch    of   manure. 

Straw  Mulch  Plot.  This  and  the  succeeding  plots  were  of  soil  that 
had  been  cropped  for  at  least  three  seasons.  Immediately  after  the 
crop  was  removed  each  spring  this  plot  was  given  a  covering  of  from  four 
to  six  inches  of  wheat  straw.  Both  the  straw  mulch  and  the  manure 
mulch  plots  were  kept  well  watered  during  the  summer,  though  excessive 
wetness  was  avoided.  Most  of  the  straw  was  removed  before  preparing 
this  bed  for  the  autumn  crops,  as  it  decayed  but  little  and  could  not  be 
worked  into  the  soil.  A  covering  of  straw  was  given  to  the  spring  crop 
of  tomatoes,   just  as  the  frtiit  began  to  ripen. 

Manure  mulch  plot.  This  plot  w^as  treated  in  the  same  way  as  the 
preceding  one,  except  that  the  straw  was  replaced  by  a  mulch  of  very 
fresh  manure.     The  latter  was  sufficiently    decomposed    by  autumn  to 
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be  worked  into  the  soil  before  planting.     A  mulch  of  manure  was  also 
given  to  the  spring  crop  of  tomatoes. 

Dry- plot.  During  the  time  between  seasons  in  the  summer  this 
plot  remained  bare  and  unwatered.  Before  the  autumn  crops  were  plan- 
ted it  received  fresh  manure  which  was  worked  into  the  soil.  The  spring 
crop  of  tomatoes  also  received  a  mulch  of  manure. 

On  the  plots  thus  treated  two  crops  of  tomatoes  were  grown  each 
year,  one  in  autumn  and  one  in  spring.  The  figures  given  in  Table  I  sum 
up  the  results  obtained  from  1908  to  1914. 

Table  I.  —  Tomato  Crop ;  Average  Weight  per  Plant. 


lots 

Autumn  Crop 
(1908-1 913) 

Spring   Crop 
(1909-1914) 

New  soil 

Straw  mulch 

lbs. 

41 

3-4 
3-7 
2.1 

lbs. 
8.4 
6.3 

7-4 
6.8 

Manure  mulch 

Dr.v  plot 

In  addition  lettuces  were  grown  from  1911  to  1913,  and  Table  II  gives 
the  results  obtained  during  this  period,  as  a  general  average  of  spring  and 
autumn  crops. 

Table  II.  —  Lettuce  Crop  ;  Average  Weight  per  Plant. 


Plot 


Spring  and  Autumn  Crops 
1911-1913 


Soil  cultivated   and  taanured  for  i  o  years 

New  soil 

Straw  mulch. 

Manure  mulch 

Dry  plot 


4.40 

3-55 
2.98 
4.18 
4.11 


From  the  results  of  these  experiments  and  from  others  carried  out  with 
cucumbers,   the   following   conclusions   are   drawn  : 

1.  The  common  greenliouse  crops  of  Ohio,  tomato,  cucumber    and 
lettuce,  require  different  soil  conditions  for  maximum  yields. 

2.  lycttuce  can  be  grown  continuously  with  safet}'  on  unrenewed 
soil  with  application  of  manure. 

3.  Tomatoes  and  cucumbers  are  sensitive  to  conditions  found  in 
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old  soil  and  the  yields  are  quickly  affected,  necessitating   treatment  or 
renewal  of  soils  after  two  or  three  seasons'  use. 

4.  The  drying  of  the  soil  during  the  idle  summer  period  seems  to 
adversely  affect  the  soil  conditions  for  tomatoes,  but  not  for  lettuce. 

5.  Summer  manure  mulch  is  recommended  to  check  adverse  soil 
conditions    for   tomatoes    and    cucumbers. 

6.  Summer  mulch  may  not  obviate  the  necessity  for  soil  sterili- 
sation, but,  in  part,  it  appears  to  answer  that  purpose. 

FRUIT  1085  -  California  Grapefruit.  —  Shamel.  a.  D.  in  CaUjomia  state  CommLision  ol  HoTlicul- 

GROWINC-  ^^'''^  Monthly  Bull-tin,  Vol.  IV.,  No.  7,  pp.  239-240.  Sacramento,  Cal..  July  1916. 

The  early  plantings  of  grapefruit  in  California  were  made  with  Florida 
varieties  which  were  selected  without  much  knowledge  of  their  adaptability 
to  California  conditions. 

It  is  only  in  recent  years  that  any  data  has  been  gathered  as  to  the  com- 
parative value  of  several  varieties  with  regard  to  their  adaptabiUty.  Among 
these   varieties  the  Marsh  Seedless  takes  the  first  place. 

It  has  also  become  evident  from  these  studies  that  the  grapefruit 
planted  on  rather  light,  porous  and  sandy  soils  produce  fruit  of  a  superior 
commercial  quantity,  colour  and  texture  of  rind  to  those  planted  on  the 
heavier  clay  soils.  W'hile  most  of  the  older  plantations  were  made  in  the 
lower  valleys,  most  of  the  more  recent  plantings  have  been  made  on  high»:;r 
lands  having  lighter  soil  of  more  suitable  texture.  The  other  Florida 
varieties  most  largely  grown  in  California    are  the  Triumph  and   Duncan. 

The  orchards  of  Triumph  grapefruit  in  Southern  California  are  very 
productive,  but  the  fruit  is  rather  small  and  contains  numerous  seeds,  from 
25  to  50  ;  this  seriously  hinders  its  spread  in  the  commercial  orchards. 

The  Duncan  grapefruit  trees  tend  to  produce  large  round  fruits,  but 
these  also  contain  too  may  seeds  for  market  purposes.  The  other  varieties 
cultivated  to  a  certain  extent  are  the  Imperial,  Colton  Terrace  Seedling, 
Aurantium,  Commercial  and  the  Blood.  The  results  so  far  obtained  with 
those  varieties  can  hardly  be  considered  successful,  so  that  the  A-ariety 
Marsh  or  Marsh  Seedless  will  gradually  replace  all  the  others. 

According  to  Vaile  600  acres  of  grapefruit  trees  are  in  bearing  in  Cali- 
fornia, capable  of  yielding  250  carloads  of  fruit  per  annum.  1 100  additional 
acres  of  trees  under  five  years  of  age  will  soon  double  the  present  output. 

According  to  the  same  writer,  Florida  has  16  000  acres  of  grapefruit 
trees  in  full  bearing,  yielding  8  000  carloads  of  fruit,  and  in  addition  about 
45  000  acres  of  trees  under  five  years  of  age  which  will  eventually  ^aeld  at 
least  35  000  carloads  of  fruit. 

Porto  Rico,  in  IQ13,  exported  to  the  United  States  500  carloads  of  fruit, 
and  Cuba,  in  iqi2,  250  carloads.  The  export  from  Jamaica  is  also  rapidly 
increasing.  Although  the  cultivation  of  grapefruit  in  California  is  esta-b 
Ushed  on  a  sound  basis,  Vaile  thinks  that  much  prudence  should  be  exer- 
cised in  the  future  extension  of  the  orchards.  Two  facts  must  be  borne  in 
mind  in  this  connection.  First  of  all,  the  importation  of  grapefruit  into  Ca- 
lifornia has  been  stopped  in  order  to  prevent  the  introduction  of  insect  pests 
and  fungous  diseases  by  this  means,  and  probabl}^  other  ,States  where  the 
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grapefruit  is  cultivated  will  take  similar  steps.  This  wiU  force  CaUfornia 
to  provide  for  its  own  consumption  by  its  own  production.  Secondly, 
the  period  of  ripening  of  California  Marsh  Seedless  grapefruit  is  during  the 
summer  months  when  no  other  district  has  a  ripe  crop  available  to  supply 
the  Eastern  markets.  The  success  of  the  grapefruit  industry  in  CaUfornia 
will  largely  depend  upon  a  careful  study,  by  the  growers,  of  the  condition 
of  fruit  ripening  and  on  the  adoption  of  a  commercial  standard  of  ripeness. 
In  this  connection  the  analyses  made  by  the  Laboratory  for  Agricultural 
Chemistry  at  Los  Angeles  on  various  samples  of  grapefruit  from  CaUfornia 
and  Florida  are  of  special  interest.  The  average  composition  of  the  «  stan- 
dard ''  grapefruit  of  the  variety  Marsh  Seedless,  grown  on  one  of  the  best 
southern  plantations,  is  as  follows  : 

Average  weight  per  fruit 20  Y4  &z- (574  gm) 

Kind 28.72  per  cent 

Pulp 71.03  per  cent 

Juice 69.63  per  cent 

Number  of  seeds,  per  fruit 10. c 

Total  solids  in  pulp 12.92  per  cert 

Soluble  solids  in  juice 11.52  percent 

Total  sugar  in  juice 7-50  per  cent 

Acid  in  juice 1.28  per  cent 

Solids  acid  ratio 9-o 

It  may  be  taken  as  proved  that  the  "standard  "  type  of  the  Marsh  Seed- 
less vanety  can  be  isolated  in  propagation  by  bud  selection  based  on  the  re- 
cords of  the  performance  of  individual  trees.  This  method  of  selection 
was  put  forward  at  the  CaUfornia  Fruit  Growers'  Convention  at  VisaUn, 
and  if  intelligently  applied  it  will  probably  result  in  a  great  improvement 
in  the  type,  both  as  regards  quantity  and  quaUty  of  production. 


LIVE  STOCK  AND  BREEDING. 
1086-  The  Effects  of  Snake  Venom  on  Domestic  Animals  and  the  Preparation  of  An- 

tivenomOUS  Serum.  —  ISIitchell  D.  T.  in  The  South  African   Journal  of  Science,  Vol. 
XII,  No.  9,  pp.  237-354.  Capeto\\n,  April,  1916. 

Investigations  undertaken  in  the  last  quarter  of  the  nineteenth  century 
have  shown  that  the  active  principles  of  snake  venom  are  soluble  proteins 
belonging  to  the  same  class  as  enzymes  and  toxins ;  they  have  also 
proved  that  the  immunisation  of  animals  against  bites  can  be  effected  in 
the  same  manner  as  against  contagious  diseases,  and  that  the  serum  of  im- 
munised animals  possesses  specific  antivenomous  properties.  A  classi- 
fied list  of  venomous  snakes  and  a  description  of  the  venom  organs  (glands, 
canals  and  fangs)  are  given. 

The  quantity  of  venom  which  can  be  obtained  from  a  snake  at  one  time 
depends  on  a  number  of  factors,  namely  :  the  species,  the  condition  and  size 
of  the  individual,  the  length  of  time  which  has  elapsed  since  the  last  meal, 
and  the  interval  since  its  last  bite  ;  this  quantity  is  also  influenced  by  the 
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duration  of  the  eventual  captivity  of  the  snake.  The  largest  quantity  can 
be  obtained  from  the  king  cobra  and  the  smallest  from  some  species  of  Hy- 
dropinae.  From  a  cobra  iNaja  Haje)  200  mgms.  of  dried  venom,  correspond- 
ing with  670  mgms.  of  the  fresh  substance,  have  been  obtained  in  the 
course  of  an  experiment  which  lasted  four  months. 

The  principal  physical  characteristics  of  the  venoms,  which  vary 
greatly  according  to  the  species  ;  colour,  taste,  state  after  drying,  and  solu- 
bihty,  are  described.  The  general  action  of  venoms  is  then  considered, 
and  after  a  recapitulation  of  the  different  researches  on  the  question,  the 
conckision  is  drawn  that  these  products  are  very  complex  lif|uids  contain- 
ing some  of  the  following  constituents,  aU  of  them  not  being  present  in 
orvery  venom. 

r)  Neurotoxins. 

a)  Acting  principally  on  the  respiratory  centre. 

h)  Acting  principally  on  the  vaso- rotator}^  centre. 

c)  Acting  principally  on  the  nerves  and  the  discs  of  the  fibres  of  the 
striated  muscles,  particularly  of  phrenic  muscles. 

2)  Agglutins. 

3)  Cytolysins. 

a)  Haemotysins. 

b)  Leucolysins. 

c)  Haemorrhagins. 

4)  A  fibrin  enzyme. 

5)  A  -proteolytic  enzyme. 

6)  Antibactericide  substances. 

The  neurotoxins  constitute  the  most  active  principles  of  most  venoms. 

The  effects  of  the  bite  of  venomous  snakes  are  then  described  .  The 
neurotoxins,  which  have  an  affinity  for  the  respiratory  centres,  predomi- 
nate in  the  venom  of  the  Colubridae.  This  class,  of  which  with  regard  to 
the  action  of  the  venom,  Naja  tripudians  is  typical,  produces  general  pa 
ralysis  with  a  specific  paralysis  of  the  respiratory  mechanism.  In  the  ve- 
nom of  the  Viperidae  the  toxins  acting  on  the  blood  and  circulatory  system 
predominate  ;  this  venom,  particularly  that  of  Vipera  russellii,  acts  on 
the  blood  and  circulatory  sj'stem  producing  a  sudden  appearance  of  various 
symptoms,  with  a  tendency  to  an  extension  of  the  gangrenous  destruction 
from  the  local  lesion,  if  the  animal  survives  the  acute  stage. 

The  first  scientific  attempt  to  immunise  against  snake  venom  was  made 
in  1887,  Sewaix  having  then  immimised  pigeons  by  small  repeated  doses, 
so  that  they  were  afterwards  able  to  withstand  ten  times  the  fatal  dose  of 
Crotalus  venom  In  1892  Ca.lmette  employed  venom  heated  at  80"  C  to 
immunioe  rabbits,  but  his  serum,  being  originally  from  Colubridae,  had  but 
little  action  for  the  Viperidae.  Pure  specific  sera  have  since  been  prepared 
by  others,  for  example : 

Lamb's  serum,  derived  from  Naja  tripudians  (strongly  antitoxic 
against  cobra  venom). 

I,amb's  serum,  derived  from  Vipera  russellii  (anti-toxic  against  Vipe- 
rinae  venom). 


FEEDS   AND    FEEDING 


1465 


Noguchi's  serum,  derived  from  Crotalus  (anti-toxic  against  Viperinae 
venom,  but  without  effect  against  cobra  venom). 

Nogiichi's  serum,  derived  from  Ancisirodon  (anti-toxic  against  Vipe- 
rinae venom  but  not  against  Coliibrinae  venom). 

Attempts  have  been  made  with  some  success,  to  prepare  a  poly- 
valent serum,  without  however  as  yet,  providing  one  sufficiently  polyvalent 
to  satisf}^  all  requirements. 

Practical  details  of  the  way  of  preparing  the  serum  by  Calmette's  method 
and  by  the  Watkins-Pitchford  method,  used  in  Natal,  are  given.  In  order 
that  the  estimation  of  the  efRcacity  of  the  serum  should  be  valuable,  the 
minimum  fatal  dose  of  the  venom  must  be  known  and  this  varies  with  each 
snake.  The  following  table,  resulting  from  a  series  of  experiments  carried 
out  in  the  Pietermaritzburg  laboratory  and  made  on  the  commonest  snakes 
of  South  Africa,  is  published. 

Minitniim  fatal  dose  per  kg.  of  animal  employed. 


Animal 

Intravenous 

Hypodermic 

Snake. 

employed 

injection. 

injection. 

Bitis  arietans  ^ 

Rabbit 

0.5 

mgms. 

1.7       mgms 

Dendrastis   sp. 

0.225 

" 

0..-335 

Naja  nigricollis 

0.9 

" 

1-25 

Naja   flava 

1-5 

" 

2 

Causus  rhombeatus 

4 

" 

7-5 

Sepcdon  haemachates 

0.21 

" 

^ 

The  Pietermaritzburg  laboratory  has  prepared  a  polyvalent  serum 
against  the  venoms  of  the  mamtba,  the  puff  adder  [Bitis  arietans)  and  the 
cobra  [Maja  spp.).  According  to  the  writer  the  preparation  of  a  polyvalent 
serum  requires  much  time  ;  moreover  the  animal  which  should  have  been 
hyper- immunised  is  hkely  to  die,  and  finally  the  serum  obtained  has  not 
always  a  satisfactory  .efficacity  towards  all  its  components.  It  is  preferable 
to  prepare  a  polyvalent  serum  by  simply  mixing  the  monovalent  sera  of 
maximum  strength. 

1087  -  Deraiophoronema  came/i,  a,  New  Species  of  Filaiia  from  the  Camel's 
Lung.  —  RoBiAxoviTCH,  in  Comptes  rendiis  dcs  seances  de  la  societe  de  Biologie,  Vol. 
lyXXIX,  No.  ig,  pp.  745-;  {6.  July  iqi6. 

In  the  Kirghiz  steppe  two  cases  of  the  death  of  a  camel  have  been  re- 
corded, caused  by  a  new  filaria  of  the  kings.  The  parasite  has  been  investi- 
gated at  the  Veterinary  Laboratory  of  Petrograd  and  named  Deraiopho- 
ronema cameli  n.  g.  n.  sp. 

1088  -  Metabolism  of  the  Organic  and  Inorganic  Compounds  of  Phosphorus.  -  Forbes, 

E.  B.,  in  collaboration  \\ith  Beegle,  V.  M.,  Whittier,  A.  C,  Fritz,  C.  M.,  Collison,  R.  C,. 
Woods,  H.  S.,  an!  Knxidsen,  C.  W.,  in  Ohio  A<:,ricuUnral  EKperiment  Station,  Technical 
Series,  Bulletin  No.  6,   80  pp.  23  fig.  Wooster,  Ohio,  1914. 

This  comparison  of  the  nutritive  value  of  different  phosphorus  com- 
pounds was  undertaken  as  part  of  a  general  study  of  the  metabolism  of  in- 
organic substances  in  relation  to  the  practical  feeding  of  man  and  animals. 

The  experiments  were  made  on  pigs,  with  normal  standard  rations, 
composed  principally  of  relatively  simple  manufactured  products  of  vege- 
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table  and  animal  origin  (hominy,  which  consists  of  decorticated  and  germ 
free  maize  grains,  blood  albumen,  wheat  gluten,  maize  bran,  and  agar-agar) 
to  which  the  phosphorus  compounds  have  been  added  in  the  form  of  almost 
chemically  pure  substances.  All  the  rations  also  contain  sodium  chloride. 
The  writers  have  noted  that  the  results  cannot  be  extended  to  the  same  com- 
pounds when  found  in  foods  under  natural  conditions.  Moreover  it  is  stat- 
ed that  according  to  the  literature  the  lecithins  and  phosphoproteins  (not 
included  in  these  experiments)  have  higher  nutritive  values  than  all  the 
compounds  here  studied,  i.  e.  phosphates,  hypophosphites,  nucleic  acid, 
phytin  and  the  glycerophosphates. 

Five  experiments  were  made.  The  first  (April  and  May  1908)  consis- 
ted of  a  metabolism  experiment  lasting  ten  days  raade  with  four  pigs  ;  the 
second  (November  to  December  1908)  consisted  of  a  feeding  experiment 
(56  days)  and  analyses  of  the  carcases  (30  pigs)  ;  the  third  and  fourth  (No- 
vember 1909  to  January  1910)  were  of  the  same  type  as  the  second  and  were 
performed  with  35  and  45  pigs  respectively ;  lastly  the  fifth  (March  to  June 
1913)  was  a  carefully  controlled  series  of  experiments  of  metabolic  equili- 
brium for  the  comparison  of  glycerophosphates  and  phosphates  which  was 
completed  with  a  slaughter  test  and  the  thorough  chemical  study  of  the  car- 
cases of  the  six  subjects  experimented   with. 

The  results  are  given  in  numerous  comprehensive  tables  and  are  sum- 
marised and  discussed  in  the  following  manner. 

The  results  of  experiment  I  show  clearly  that  the  phosphorus  of  ortho- 
phosphates,  hypophosphites  and  the  nucleic  acid  of  beer-j^east,  added  in  a 
pure  state  to  rations  poor  in  phosphorus  but  capable  of  maintaining  the 
phosphorus  equilibrium,  can  be  absorbed  by  pigs  and  retained  in  the  or- 
ganism in  considerable  quantities  for  at  least  ten  days.  It  has  certainly 
not  been  proved  that  each  of  these  compounds  can  be  permanently  retained, 
but  that  seems  quite  probable.  In  the  case  of  the  hypophosphites  this  would 
necessitate  a  further  oxidation  of  the  phosphorus  to  the  form  of  orthopho  - 
phate. 

In  the  conditions  of  experiments  II,  III  and  IV',  some  results  suggest 
that,  from  a  nutritive  point  of  view,  the  glycerophosphates  would  be  superior 
to  the  orthophosphates,  nucleic  acid,  phytin  and  hypophosphites,  especialh' 
in  respect  to  the  proportion  of  muscular  tissue  and  fat  in  the  increase  of 
live  weight,  and  the  breaking  strength  of  the  bones  and  their  ash-content 
per  cubic  centimetre  ;  but  the  facts  are  not  sufficiently  concordant  to  estab- 
lish this  conclusion  firmly. 

It  is  concluded  from  the  results  of  experiment  IV  that  the  mineral  con- 
stituents and  the  ethereal  extract  of  the  blood  are  notabh^  affected  by  the 
diet,  which  also  modifies  considerably  the  salts  composing  the  bones,  both 
as  to  their  quantity  and  their  relative  proportions. 

Experiment  V  gave  a  ver^^  uniform  and  consistent  series  of  observations 
of  different  kinds,  proving  that,  anyway  in  the  artificial  conditions  of  this 
experiment,  there  are  no  essential  differences  in  the  mineral  metabolism, 
the  digestibility'  of  the  food,  and  the  amount  and  composition  of  the  growth 
of  swine,  as    affected    by   phosphates    and  glycerophosphates.     It  seemb 
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quite  possible  that  the  amount  of  exercise  taken  by  the  pigs,  as  determined 
simply  by  the  state  of  feeling  induced  by  the  ingested  phosphorus  com- 
pounds, quite  independently  of  the  fundamental  nutritive  effects,  may  have 
entered  into  the  determination  of  the  relative  development  and  even  into 
the  composition  of  the  different  parts. 

Certain  differences  observed  in  the  composition  of  the  tissues  can  be 
attributed  to  variations  in  the  liquid  content  of  the  parts,  the  salts  varying 
accordingly,  or  to  the  composition  of  the  supporting  structures,  or  the  iin- 
organised  nutritive  matters. 

While  the  hypophosphites,  nucleic  acid  and  ph>i:in  have  not  been  sub- 
mitted to  so  complete  a  study  as  that  devoted  to  the  comparison  of  the 
phosphates  and  glycerphosphates,  no  fact  having  led  the  writers  to  investi- 
gate the  question,  they  consider  that  when  added  in  their  ordinary  "  chemi- 
cally pure  "  form  to  rations  poor  in  phosphorus  such  as  those  studied,  these 
five  compounds  do  not  differ  in  their  nutritive  effects  on  the  gross  compo- 
sition of  the  growth  of  the  animals,  except  in  so  far  as  affected  by  the  rela- 
tive tolerance  of  the  pigs  towards  these  preparations  and  the  consequent 
influence  on  the  spirits  and  activity  of  the  animals. 

The  writers  think  it  possible  to  arrange  the  compounds  in  decreasing 
order  of  toleration,  thus  :  glycerophosphates,  phosphates,  ph>'tin,  nucleic 
acid  (from  beer-3'east)  and  hypophosphites,  the  compounds  being  adminis- 
tered in  doses  containing  equal  amounts  of  phosphorus  ;  nevertheless  the 
order  of  the  last  two  compounds  is  uncertain.  It  has  not  been  shown  that 
these  differences  in  acceptability  were  directly  related  to  the  fundamental 
nutritive  effects.  If  they  have  been  established  for  the  chemically  pure 
compounds  thej^  certainly  do  not  exist  in  foods  containing  these  compounds 
combined  naturally. 

When  phosphorus  is  added  to  a  ration  in  the  form  of  very  soluble  com- 
pounds a  much  smaller  amount  will  be  tolerated  by  the  animal  than  when 
the  phosphorus  is  supplied  in  its  natural  form  in  food. 

Owing  to  the  great  difficulty  of  making  the  animals  eat  the  nucleic 
acid,  commercial  phytin  and  the  corresponding  compound  obtained  from 
wheat-bran,  it  is  concluded  that  the  isolation  of  such  compounds  from  the 
natural  ])roducts,  alters  at  least  their  therapeutic  effects.  So  that  it  is 
impossible  to  draw  am'  conclusion  on  the  nutritive  value  of  these  compounds 
present  in  ordinary  food  from  experiments  made  with  the  pure  extracted 
substances. 

It  has  not  been  established  that  the  organic  compounds  used  in  this 
investigation  have  a  higher  feeding  value  than  that  of  inorganic  compounds 
of  phosphorus.  No  fundamental  differences  in  the  nutritive  value  of  the 
compounds  of  phosphorus  studied  were  established.  No  basis  therefore, 
was  discovered  for  a  differentiation  between  the  nutritive  values  of  organic 
and  inorganic  compounds  of  phosphorus  generally. 

Even  admitting  debated  siiperior  nutritive  value  of  organic  phosphorus 
compounds,  there  is  no  doubt  that  the  quantity  of  organic  phosphorus  con- 
tained in  the  body  is  a  ver}'  small  part  of  the  total  phosphorus,  and  it  is  cer- 
tain that  in  the  diet  of  all  omnivorous  and  herbivorous  animals  (i.  e.  of  all 
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domestic  animals)  there  is  a  much  greater  ratio  of  organic  to  inorganic  phos- 
phorus, than  in  the  bodies  of  these  animals.  Therefore  each  time  it  is 
necessary  to  increase  the  total  quantity  of  phosphorus  of  a  ration  this  re- 
sult can  be  completely  achieved  by  giving  the  phosphorus  in  the  form  of 
inorganic  compounds. 

It  appears  improbable  that,  for  young  or  adult  animals,  any  diet  what- 
ever, composed  of  natural  foods  and  satisfying  the  nitrogen  requirement, 
will  fail  to  furnish  enough  phosphorus  to  maintain  the  equilibrium  of  this 
element.  It  is  however  certain  that  many  rations  composed  of  common 
foods  do  not  contain  the  quantity  of  phosphorus  necessar\'  to  assure  the  ma- 
ximum assimilation  of  this  element  and  the  maximum  development. 

The  results  of  the  experiments  indicate  that  the  popsibilit}'^  of  influenc- 
ing to  a  practical  extent,  the  relative  development  of  the  tissues  and  organs 
of  domestic  animals  by  adding  isolated  compounds  of  phosphorus  to  the  ra- 
tion, is  probably  limited  to  the  density  and  strength  of  the  bones.  How- 
ever, the  increase  of  the  resistance  and  density  of  the  bones  obtained  b}' 
adding  phos])horus  compounds  to  the  normal  diet  is  accompanied  by  only 
a  3mall  possible  increase  in  the  external  dimensions. 

In  order  to  increase  the  strength  of  the  bones  of  growing  animals,  the 
most  practical  form  in  which  to  administer  the  phosphorus  for  this  purpose 
is  probably  any  preparation  of  bone  readily  eaten  by  the  animals.  Precipi- 
tated bone  phosphates  are  readily  taken  by  all  kinds  of  farm  stock. 

The  diets  experimented  with  were  deficient  in  phosjjhorus  and  calcium 
but  the  animals  possessed  quite  a  limited  tolerance  towards  each  of  these 
elements  in  the  form  of  their  pure  salts.  The  addition  of  marked  (juantities 
of  calcium  carbonate  always  produced  digestive  troubles  ;  although  the  de- 
ficiency in  phosphorus  was  such  that  the  bones  were  quite  insufficiently 
nourished,  it  was  not  possible  to  administer  more  than  25  to  40  per  cent  of 
the  total  phosphorus  in  the  forms  it  was  desired  to  study.  The  attempt 
to  increase  the  mineral  base  of  the  rations  by  the  addition  of  potassium 
and  sodium  citrate  Were  no  more  successful. 

1089  -  The   Influence  of  the  Nature  of  the  Diet  on  the  Retention  of  Protein.  — 

UMEDA  N".,  in  Biochemical  Journal,  Vol.  X,  No.  2,  pp.  245-2.S3.  I,oiid(iii,  Jinu-  igifi. 

The  question  of  the  capacity  of  the  organism  to  store  protein  has  always 
been  one  of  considerable  interest  and  although  it  is  highly  probable  that 
such  a  storing  is  a  normal  process,  the  critical  conditions  for  its  occur- 
rence have  not  ^^et  been  fully  elucidated,  largely  owing  to  the  fact  that 
the  amount  of  information  available  from  nitrogen  equilibrium  studies  is 
small  and  its  value  difficult  to  assess.  Still  by  the  use  of  the  method  of 
superimposition  results  of  importance  can  be  obtained  without  recourse 
to  such  favouring  conditions  of  storage  as  muscle  work,  growth  or  inani- 
tion, all  of  which  conditions  introduce  secondar}'  factors  which  render  the 
interpretation  of  the  data  more  difficult. 

In  the  course  of  another  investigation  Tsuji  (1915)  found  that  the 
degree  of  retention  of  superimposed  protein  varied  (i)  with  the  nature  of 
the  standard  diet,  and  (2)  with  the  nature  of  the  protein  superimposed. 
As  these  experiments  were,  as  regards  the  superimposition,  only  of  one 
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day's  duration  the  present  series  of  experiments  was  carried  out  to  amplify 
the  data  obtained. 

The  animal  emplo)^ed  was  an  Airedale  bitch  weighing  17.6  kilos.  She 
was  fed  daily  at  11  a.  m.  after  catheterisation,  the  urine  then  obtained 
being  added  to  the  urine  collected  in  the  receiver  of  the  metabolic  cage. 

The  anah^tical  methods  employed  were  :  total  nitrogen,  Kjeldahl ; 
urea,  Phmnier  and  Skelton's  modification  of  the  urease  method,  ammonia, 
Fohn.  The  delimitation  of  the  faeces  was  carried  out  by  means  of  charcoal 
or  carmine.  The  total  faeces  was  collected  for  each  period  and  a  single 
analysis  of  the  mixed  specimens  was  made. 

As  regards  the  standard  diets  employed  three  different  combinations  of 
protein,  fat  and  carbohydrate  were  used.  They  all  contained  the  same 
amount  of  protein  and  were  of  the  same  caloric  value  but  varied  markedly 
in  their  content  of  fat  and  carbohydrate.     They  were  as  follows. 


I.  Carbohydrate-rich,  fat-poor  diet. 


Scott's  oatfloiir .    .    .  =   120  g 

Dried  skimmed  milk  =      43  g 

Margarine =      34  g 

Caseinogen =      19  g 

Tapioca =     93  g 

Sodixim  chloride    .    .  =^        2   g 


Nitrogen     .     .    .  7--   g- 

Carbohydrate.    .  194      g. 

Kat 34      g. 

Caloric  intake   .  I2<i6 


II.  Intermediate  diet. 


Scott's  oatflour  ...  =  60  g 

Dried  skimmed  milk  =  62  g 

Margarine =  77  g 

Caseinogen =  19  g 

Tapioca =  47  g 

Sodium  chloride.    .    .  =^=  2  g 


Nitrogen     ...  7-2  g. 

Carbohydrate.    .  117      g. 

Fat 68      g. 

Caloric  intake   .  1206 


III.  Fat-rich  carbohydrate-poor  diet. 

Scott's  oatflour.    .    .      =      30  g. 
Dried  skinnned  milk      ---      40  g. 

Margarine — -    120  g.             Nitrogen.    .    .    .  7.2  g. 

Cjiseinogen =      34  g.             Carbohydrate.    .  42      g. 

Fat 1 01       g. 

Sodium   chloride    .    .                2  g.             Caloric  intake    .  1296 

The  standard  diet  was  continued  for  a  pre-period  of  five  to  eight  days 
until  the  nitrogen  outptit  was  approximately  constant,  there  was  then 
added  to  the  diet  a  definite  amount  of  protein  material,  and  this  was  con- 
tinued for  eight  days  when  the  diet  again  reverted  to  the  original  standard 
for  a  post-period  of  six  or  eight  daj^s.  It  was  thought  that  in  this  way 
some  definite  information  as  regards  retention  would  be  obtained. 

A  short  bibliography  is  given  and  tables  show  the  results  of  the  five 
experiments,    which   were   as   follows  : 
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Experiment  I.  Retention  of  caseinogen  nitrogen  on  the  carbohy- 
drate-rich fat-poor  diet. 

Experiment  II.  Retention  of  caseinogen  nitrogen  on  the  intermediate 
diet. 

Experiment  III.  Retention  of  caseinogen  nitrogen  on  the  fat-rich, 
carbohydrate-poor  diet. 

Experiment  IV.  Retention  of  gelatin  nitrogen  on  the  carbohydrate- 
rich,  fat-poor  diet. 

Experiment  V.  Retention  of  gelatin  nitrogen  on  a  fat-rich,  carbo- 
hydrate-poor diet. 

The  conclusions  were  as  follows  : 

1.  Nitrogen  in  the  form  of  protein  added  to  a  carbohydrate  diet 
is  retained  in  greater  amount  than  when  added  to  a  fat  diet  of  equal  caloric 
value. 

2.  Nitrogen  given  in  the  form  of  caseinogen  is  more  completely 
retained  than  when  given  in  the  form  of  gelatin. 

3.  The  addition  of  meat  extract  to  gelatin  does  not  increase  the 
amount  of  nitrogen  retained. 

The  paper  does  not  deal  with  the  problem  as  to  how  the  carbohydrate 
acts,  but  it  will  possibly  be  treated  in  another  paper. 

1090  -  The  influence  of  Phosphates  on  the  Feeding  of  Cattle.  —  piccinini  mario  in  La 

Clinica  Veferinaria,  3glh  j'ear,  Xo.  13-14,  pp.  S'^^S-.-.gi-  Milan,  July  30,  i()i6. 

Investigations  were  carried  out  on  the  influence  which  the  dijBferent 
compounds  of  phosphorus  have  on  the  growth  of  young  animals  .  As  it 
was  intended  to  treat  the  latter  from  their  birth,  a  preUminary  investiga- 
tion was  made  to  determine  whether  it  is  possible  to  influence  the  amount 
of  phosphorus  in  the  milk  of  the  mothers  by  the  administration  of  different 
phosphorus  compounds.  This  preparatory  work  was  carried  out  on  three 
cows  belonging  to  the  Zootechnic  Institute  of  the  Royal  Veterinary  School 
of  Naples.  The  phosphorus  was  administered  in  the  form  of  bone  powder 
(23  per  cent  phosphoric  acid),  dicalcic  and  tricalcic  phosphate  (44  per  cent 
phosphoric  acid),  calcium  glycerophosphate  (25  per  cent  phosphoric  acid) 
and  a  cereal  decoction.  During  the  course  of  the  investigation  the  three 
cows  always  received  the  same  diet.  The  milk  from  each  stage  was  exact- 
ly weighed,  from  it  a  sample  proportional  to  the  quantity  produced  was 
withdrawn  and  this  was  employed  for  the  estimation  of  the  phosphoric 
acid. 

The  trials  covered  five  periods,  each  of  which  can  be  divided  into  three 
parts.  In  the  first,  lasting  eight  days,  the  animal  received  the  ordinary  diet 
and  this  period  served  to  render  constant  the  phosphoric  acid  content  of 
the  milk  produced.  In  the  second,  lasting  from  three  to  six  days,  the  com- 
pound, of  which  it  was  desired  to  determine  the  influence,  was  administer- 
ed. In  the  third,  lasting  eight  days,  the  feeding  reverted  to  the  normal  and 
the  administration  of  phosphorus  was  suspended.  The  last  period  served 
to  indicate  how  long  the  influence  of  the  phosphatic  substance  adminis- 
tered in  the  preceeding  period  persisted. 

From  the  amounts  of  phosphoric  acid  found  in  the  milk  before,  during 
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and  after  the  administration  of  the  different  phosphates  to  the  animals 
it  seems  that  certain  sHght  modifications  can  be  effected  in  the  phospho- 
ric acid  content  of  the  milk.  However,  the  administrations  have  no  fixed 
influence  and  do  not  produce  a  constant  regular  increase  proportional  to 
the  quantity  of  phosphate  administered,  on  the  contrary  they  seem  almost 
to  exercise  a  disturbing  influence.  Indeed,  whilst  an  unexpected  uniform- 
ity in  the  phosphoric  acid  content  of  the  milk  produced  by  the  animals 
under  observation  is  observed  before  the  phosphates  have  been  adminis- 
tered to  them,  this  uniformity  ceases  three  or  four  days  after  the  first  ad- 
ministration. 

Thus,  in  the  eight  days  which  preceded  the  first  administration  of 
bone  powder  (150  gms.  the  four  first  days  and  200  gms.  the  two  last)  to  cow 
No.  I,  the  phosphoric  acid  content  of  its  milk  varied  from  a  minimum  of 
2.8  per  cent  to  a  maximum  of  2.94  per  cent,  but  on  the  third  day  after  the 
first  administration  of  bone  powder,  there  was  a  marked  depression  in  the 
phosphoric  acid  content  (2.63  per  cent)  which  increased  the  following  day 
(3.24  per  cent)  and  then  underwent  a  new  and  considerable  depression 
(2.02  per  cent).  These  alternate  high  and  low  figures  continue  for  seven  or 
eight  days  from  the  last  administration  of  bone  powder.  Almost  the  same 
observations  were  made  with  cow  No.  2.  Uniformity  in  the  phosphoric 
acid  content  (3.04  per  cent  to  3.45  per  cent)  of  its  milk  before  the  tricalcic 
phosphate  had  been  administered,  a  depression  (2.63  per  cent)  the  tliird 
day  after  its  administration  (80  gms.  per  day  for  seven  days)  then  the  oscil- 
lations, which  however  did  not  extend  above  the  preceding  mean  content, 
and  finally,  seven  days  after  the  last  administration,  a  reversion  to  the  ori- 
ginal regular  and  constant  figure.  With  cow  No.  3  there  was  a  marked 
increase  in  the  phosphoric  acid  content  of  its  milk  on  the  third  day  after 
a  single  administration  of  200  gms.  of  dicalcic  phosphate.  The  content 
reached  3.28  per  cent  although  previously  it  oscillated  between  2.84  per  cent 
and  2.Q5  per  cent.  Then  there  were  alternate  increases  and  decreases,  and 
only  after  seven  days  did  the  phosphoric  acid  of  the  milk  revert  to  within 
the  limits  of  the  original  mean  value. 

Calcium  glycerophosphate  gave  the  same  result,  the  experiment 
being  made  four  months  after  that  with  bone  powder.  The  third  daj^  ofter 
its  administration  to  cow  No  I  a  depression  in  the  phosphoric  acid 
content  of  its  milk  was  evident  ;  the  amount  decreased  to  2.84  per  cent, 
although  it  had  previously  oscillated  between  2.99  per  cent  and  3.19  per 
cent  ;  this  depression  was  maintained  on  the  following  days,  and  it  was  only 
on  the  fifth  day  after  the  first  administration  of  glycerophosphate  (the  third 
from  the  last  administration,  when  twice  the  preceding  quantity.—  200 
gms.  —  was  given)  that  there  was  a  slight  increase  above  the  ordinary  con- 
tent (3.29  per  cent)  ;  then  there  was  a  fresh  depression  which,  always  less 
marked,  was  maintained  the  whole  time  that  the  estimation  were  made. 

The  same  restilts  were  obtained  by  adminivStering  to  the  same  cow 
cereal  decoctions  containing  from  0.56  to  l.i  gms.  of  phosphoric  acid  per 
litre.  The  second  day  after  the  first  administration  a  large  decrease  in  the 
phosphoric  acid  content  of  the  milk  (from    3.29-3.26  per  cent  to  2.68   per 
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cent)  was  observed  ;  this  depression  was  maintained  on  the  two  following 
days.  On  the  fifth  day  after  the  first  administration,  the  second  from  the  last 
dose,  there  was  a  slight  increase.  The  ordinary  constant  acid  content 
reappeared  only  after  seven  daj^s  from  the  last  administration  of  the  cereal 
decoction. 

1 09 1  -  Stallion  Service  in  the  United  States.  —  wenxworth  e.  x  ,  (Kansas  Agricultural 

College),  in  The  Brced'-r's  Gazette,  Vol.  lyXX,  No.  5,  p.  169.     Chicago,  August  3,  1916. 

Of  the  twenty-two  States  which  possess  a  government  stallion  ser- 
vice, nineteen  have  published  the  statistics  respecting  it,  i.  e.,  New  York, 
New  Jersey,  Pennsylvania,  Michigan,  Indiana,  Ilhnois,  Wisconsin,  Iowa, 
Minnesota  (i),  North  Dakota,  South  Dakota,  Nebraska,  Kansas,  Utah,  Mon- 
tana, Idaho,  Washington,  Oregon  and  California.  The  report  gives  the 
distribution  of  the  stalUons  amongst  the  different  breeds,  as  shown  in  the 
following  table  : 

Pure  blood  stallions 

Breeds  Number  Percentage 

Percheron 18  02^  53.225 

Standardbred 4214  12.4)5 

Belgian   .    .   -. 4  091  12.082 

French,  heavy       2116  f>-2  ^o 

Shire 2  104  6.214 

Clydesdale i  279  .3-777 

(jerman  carriage  horse 502  1-483 

Shetland  pony 301  0.889 

Morgan 296  0.874 

Hackney 273  0.806 

English  thoroughbred 233  0.688 

.  French  carriage  horse      iSi  0.535 

American  saddler 120  0.355 

vSuffolk 60  0.177 

Cleveland  Baj^  Trotters 25  0.074 

Non  Standard  Trotters 25  0.074 

Arab 18  0053 

Obviously  the  heavy  horses  are  in  a  large  majority  (81.72  per  cent.), 
those  of  the  light  type  only  representing  18.28  per  cent.  Beside.':  these  33  860 
pure  bred  stallions,  23  151  grade  stallions  are  authorised  and  approved  for 
the  stallion  service.  These  represent  only  38.05  per  cent  of  the  entire  num- 
ber of  stalHons  employed. 

1092  -  The  Very  Short  Gestation  of  a  Mare.  —  de  Choim,  in  Comptes  nmius  de  I'Acude- 

P5<     "'"'  d' Agriculture  de  France,  Yol.  i,  Year  1915,  No.  25,  pp.  716-717.  Pans,  1916. 

This  note  records  observations  on  a  mare,  Walkyrie,  which  was'  serv- 
ed on  March  ig,  1915  and  foaled  on  November  7,  1915,  after  only  233 
days  of  pregnancy.  The  offspring,  which  was  perfectly  viable,  weighed 
128  lbs.  and  had  a  height  to  the  withers  of  about  36  ins.      The  only  appa- 
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rent  incomplete  part  at  birth  was  the  epidermis  of  the  feet  which  grew  ra- 
pidly during  the  first  few  days  of  the  foal's  life.  This  authoritative  case 
considerably  reduces  the  287  days  previoush'  recorded  as  the  minimum 
period  of  gestation  for  a  mare. 

iot)3  -  Origin  of  the  Brazilian  Breed  of  Cattle  "  Caracu  ".  —  romao  j.  j.  in  n  Criador 

Paiilistn,  nth  ytar,  No.  7,  pp.  179-184,  11  fig.  Sao  Paulo,   'ixly,  1916. 

The  "  Caracu  "  breed  was  founded  by  the  great-grandfather  of  the 
writer,  Joaquim  Bernardes  de  Costa  Junquiera  at  Rio  Verde  (Minas  Ge- 
raes)  by  crossing  the  cattle  named  "  Junqueiros  "  in  the  State  of  Miflas, 
"  Franqueiros  "  in  the  vState  of  Sao  Paulo,  and  "  Colonia  "  in  that  of  Bahia, 
with  the  cattle  "  Curraleiro  ".  At  that  time  the  "  Junqueiro  "  and  the 
"  Curraleiro  "  constituted  two  distinct  types.  The  breed  "  Junqueiro  " 
was  descended  from  the  Portuguese  "  Alentejana  "  imported  from  Portugal 
into  the  southern  part  of  the  State  of  Minas,  where  it  developed  much  more 
than  in  the  countrA'  of  its  origin.  The  "  Curraleiro  "  breed  is  of  Spanish 
origin,  the  first  examples  imported  into  Matto  Grosso  and  to  Goyaz  came 
from  Uruguay  and  the  Argentine.  The  cattle  "  Caracu  "  has  been  inbred 
and  selected  by  three  generations  of  cattle-breeders.  It  has  been  brought 
to  a  very  high  degree  of  perfection  and  constitutes  to-day  a  constant  and  well 
defined  type.  According  to  the  writer  it  would  be  expedient  to  breed 
it  pure  instead  of  crossing  it  with  the  zebu,  as  is  almost  universally  done 
in  the  State  of  Minas  Gereaes,  for  the  offspring  of  the  cross  is  much  less  sa- 
tisfactory than  the  pure  "  Caracu  ". 

1094-  The  Ration  and  Age  of  First  Calving  as  Factors  Influencing  the  Growth  and 

Eairy    Qualities  of  Cows.  —  Kckles  C.  M.  in  University  of  Missouri  College  of  a  .ricul- 
ture  Experiment  Sta'ton,  Bulletin  Xo.  133.  Columbia,  Missouri,  September,  1915. 

This  investigation  was  made  to  obtain  data  on  two  points  (i)  the  in- 
fluence of  liberal  as  compared  with  light  rations  during  the  growing  period, 
(2)  the  influence  of  the  age  at  first  calving.  It  was  desired  to  ascertain  more 
definitely  the  relation  of  these  factors  to  the  dairy  qualities  of  the  cow. 
The  data  obtained  were  also  expected  to  have  an  important  bearing  on  the 
relation  of  these  factors  to  dairy  type,  rate  of  growth,  age  at  maturity  and 
date  of  sexual  maturity. 

A  list  of  questions  relating  to  these  was  sent  to  the  most  important 
breeders  of  dairy  cows.  Three  hundred  answers  were  received  and  have 
been  tabulated.  These  indicate  a  wide  range  of  opinion  as  regards  such 
points  as  the  relation  of  age  at  first  calving  to  type,  milking  qualities  and 
size,  the  effect  of  heavy  grain  feeding  during  the  period  of  growth  upon 
size,  milking  qualities  and  type. 

The  ex])eriments  lasted  eight  years  and  were  made  with  forty  pure- 
bred cows  of  the  Jersey,  Holstein  and  Ayrshire  breeds.  Complete  records 
of  the  food  they  consumed  and  their  development  as  shown  by  skeleton  mea- 
surements and  the  weight,  were  kept  from  birth  to  maturity.  The  milk 
production  was  recorded  for  each  cow  during  two  or  more  periods  of  lacta- 
tion. 

The  forty  cows  were  divided  into  two  principal  groups.     The  first  was 
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given  a  heav3^  ration  from  birth  to  first  calving,  the  second  a  hght  ration. 
The  heav3^  ration  consisted  of  whole  milk  during  the  first  six  months,  on 
an  average  i6  lbs.  per  head  per  day,  and  all  the  grain  (corn  two  parts, 
oats  one  part)  and  hay  the  animals  would  consume  up  to  the  first  calving. 
During  the  summer  a  number  of  these  animals  were  kept  grazing  and  re- 
ceived in  addition  the  grain  ration,  others  were  not  put  on  pasture  but  re- 
ceived the  hay  and  grain  all  through  the  year.  After  calving  all  the  cows 
had  alfalfa,  hay,  silage  and  a  grain  mixture  of  four  parts  of  corn,  two  of 
bran  and  one  of  oilmeal,  administered  proportionally  to  the  milk  pro- 
duction of  the  animal.  The  light  fed  group  received  the  mother's  milk 
during  the  first  fortnight,  this  was  then  gradually  replaced  with  skim  milk, 
fed  warm  and  sweet  immediately  after  separation,  until  the  end  of  six 
months.  Alfalfa  hay  was  given  as  soon  as  the  animals  would  consume  it. 
Grain  was  only  given  from  the  time  when  milk  production  commenced. 
In  the  summer  a  number  of  the  animals  was  put  on  pasture,  while  the  re- 
mainder received  only  hay  and  a  little  green  soiling  crops.  After  calving 
all  the  cows  of  the  second  group  received  the  same  ration  as  those  of  the 
first. 

The  factor  of  age  at  first  calving  was  introduced  by  taking  care  that 
half  the  cows  of  each  group  calved  at  an  early  age  for  the  breed,  and  the 
other  half  about  a  year  later. 

Influence  of  ration  upon  rate  of  growth.  —  The  weight  and  skeleton  mea- 
surements were  determined  everj'-  month.  The  effect  of  the  heavy  feeding 
was  a  more  rapid  development  of  the  skeleton  especialh^  during  the  period 
when  growth  is  most  rapid.  lyater  it  produced  a  much  greater  fattening. 
The  animals  which  were  hghtly  fed  grew  less  rapidly  but  for  a  longer  time  ; 
nevertheless  they  never  attained  a  size  equal  to  that  of  the  first  group- 
The  difference  between  heavy  feeding  and  light  feeding  for  the  young  ani. 
mals  shows  more  strongh^  upon  the  weight  than  upon  the  rate  of  skeleton 
growth.  One  cause  of  the  existence  of  small  cows  in  commercial  herds  is 
the    character  of  the  ration  during  the  growing  period. 

Influence  of  the  age  at  first  calving  on  the  size.  —  This  factor  has  a  mark- 
ed effect  on  the  size  of  cows.  Milk  production  imposes  a  heavy  tax  on  the 
cow  and  checks  the  grov\^h  in  a  very  decided  way.  On  the  other  hand  ges- 
tation does  not  sensibly  hinder  its  development.  The  most  important 
factors  which  tend  to  hmit  the  size  of  cows  are  scanty  feeding  during  the 
growing  period  and  early  breeding. 

Sexual  maturity.  —  The  ration  exercises  a  considerable  influence  on 
the  time  of  sexual  maturity.  Animals  fed  heavily  mature  sexualh'  when 
two  to  four  m.onths  younger  than  animals  fed  lightly. 

Relation  of  ration  to  dairy  qualities.  —  The  heifers  heavily  fed  during 
growth  were  slightly  inferior  in  milk  production,  to  those  fed  lightl5^  The 
employment  of  heavy  grain  rations  seems  to  have  had  some  detrimental 
effect  on  the  milking  functions.  But,  within  the  limits  ordinarily  existing 
in  practice,  this  factor  probably  has  no  appreciable  influence.  vSome  high- 
producing  cows  were  found  in  each  group,  and  also  some  medium  and  some 
inferior.     The  data  indicate  that  the  hereditarv  factors  such  as  the  influence 
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of  the  sire  and  the  individuaHty  of  the  animal  are  the  real  determining 
factors  with  reference  to  the  milking  fvmctions  of  the  cow.  Inferior  milk- 
prodncing  cows  are  rather  the  fruit  of  heredity  than  of  the  treatment  re- 
ceived when  they  were  young. 

Age  of  calving  and  milk  production.  —  The  experimental  data  given  and 
a  compilation  of  the  records  of  the  University  of  Missouri  herd  for  twent)""- 
two  years  show  that  on  an  average  the  maximum  production  of  milk  is  se- 
cured from  cows  well  matured  before  they  commenced  lactation.  The  ma- 
ximum production  among  ninety-five  cows  was  obtained  from  those  calving 
between  the  ages  of  28  and  32  months,  the  minimum  from  those  calving 
under  20  months  old. 

Relation  of  ration  to  dairy  type.  —  Heavy  feeding  of  young  cows  tends 
to  produce  larger  and  rather  coarser  animals  than  does  light  feeding.  At 
the  time  of  calving  the  conformation  of  the  animal  bred  on  heavy  grain 
ration  is  somewhat  different  from  that  of  one  bred  on  a  ration  of  roughage. 
If  both  cows  are  given  the  same  ration  after  calving,  this  difference  soon 
disappears. 

Age  of  calving  and  dairy  type.  —  Early  calving  tends  to  produce  a 
smaller  and  more  refined  type  of  cow  than  that  which  results  from 
calving   a   year   later. 

Relation  of  roughage  fed  to  digestion.  —  The  opinion  of  breeders  is  that 
a  cow  bred  principally  on  roughage  has  a  greater  capacity  for  the  elaboration 
of  the  food  when  it  reaches  maturit}-.  This  opinion  has  not  been  confirmed 
by  the  writer's  investigation.  For  a  short  time  after  calving  there  was  a 
marked  difference,  but  this  disappeared  graduall}?^  and  two  months  later 
there  was  no  difference  between  the  two  groups.  It  was  proved  that  the 
animals  of  the  two  groups  required  the  same  quantity  of  nutrients  to  produce 
a  pound   of  milk. 

Conclusion.  —  It  is  possible  to  influence,  to  some  extent,  the  rate  of 
growth,  the  size  when  mature  and  the  type  of  cows,  by  the  liberaHty  of  the 
ration  during  the  period  of  growth,  and  by  the  age  at  first  calving.  Even 
within  limits  of  variation  much  wider  than  normal,  the  character  of  the  ra- 
tion, with  reference  to  the  amount  of  nutriment  that  it  yields,  has  no  appre- 
ciable effect  on  the  milking  functions  of  the  cow  when  it  has  reached 
maturity. 

The  age  at  first  calving  is  a  factor  of  some  importance  with  respect 
to  the  development  of  the '  milking  functions  of  the  cow.  Calving  at 
a  very  early  age  prejudices  the  best  development  of  the  milking  function 
and  nothing  is  gained  by  retarding  it  too  nuich. 

iog3-The  Costof  Food  in  the  Production  of  Milk. —  CRowTHERCh,  and  kuston  \.c,  in 

the  Univer.tilv  of  Leeds  and  Yorksliirc  Council  fo''  A^ricullural  1  liucition  IhtllclinKo.  98, 
pp.  i-,57-  Leeds.,  1015. 

Dxiring  the  four  years  from  April  igii  to  March  1915,  a  continuous 
series  of  investigations  on  the  cost  of  feeding  cows,  and  the  yield  and 
quality  of  the  milk  produced  by  them  has  been  carried  out  on  a  number 
of  farms  in  the  North  Riding  of  Yorkshire. 

The  present  report  deals  with  the  data  obtained  diiring    the   twelve 
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months  from  April  i,  1914  to  March  31,  1915.  As  in  previous  years  each 
herd  has  been  visited  fortnightly  by  the  Recorder  for  the  purpose  of 
weighing,  sampling  aud  testing  the  morning  and  evening  milk  of  each 
individual  cow.  At  each  visit  he  has  ascertained  also  the  amount  and  na- 
ttire  of  the  food  consumed  by  the  cows  and  has  obtained  from  the  farmer 
particulars  as  to  the  breed,  age  etc.  of  each  cow.  During  the  year  291 
cows  were  tested,  but  for  only  144  of  these  have  complete  records  for  the 
twelve  months  been  obtained.  The  climatic  conditions  have  a  conside- 
rable influence  both  on  the  grazing  and  on  the  hay  crop  ;  and  therefore 
also  on  the  cost  of  the  food  consumed  ;  accordingly  the  meteorological 
data  for  the  five  summer  month>>3  are  given.  The  great  variations  of  tempe- 
rature in  May,  and  the  unusually  severe  night  frosts  checked  the  growth 
of  grass  to  such  an  extent  that  the  pastures  were  bare  until  late  in  thesum- 
er  and  the  hay  crop  distinctly  light. 

The  report  deals  first  with  yield  of  milk  then  with  the  nature  and  amo\mt 
of  feeding  (including  cost)  and  finally  with  the  percentage  of  fat  in  the 
milk. 

The  data  for  1914-1915  are  compared  with  those  of  the  preceding 
years,  the  cove's  being  di\'ided  into  eight  classes  according  to  their  yield  as 
follow?  : 

Table  I. 


Number  of  cows  giving  milk  yield  (gallons)  for  12  months 
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Great  differences  are  again  noticeable  between  the  average  yields  of 
the  various  herds  and  still  more  between  the  records  of  the  individual  cow 
within  each  herd.  The  maximum  average  yield  per  head  was  935  gallons, 
the  minimum  472  gallons. 

The  average  weights  of  food  consumed  and  the  duration  of  the  pas- 
turage per  head  in  1914-1915  and  1913-T4  were  as  follows  : 

Although  the  mean  consumption  per  annum  was  almost  the  same 
in  the  two  years,  close  examination  of  the  figures  given  in  the  original  shows 
that  the  system  of  feeding  has  differed  greatly  as  between  the  various  herds. 
In  view  of  these  differences  the  amount  of  digestible  proteins,  and  the 
starch  equivalent  of  the  food  actual^  fed  per  day  were  compared  with  the 
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Table  II. 


Average  19 14-15. 
1913-14. 


protein  and  starch  required  according  to  standard  for  the  production  of 
the  niilk  obtained.  The  average  amount  of  digestible  protein  fed  was 
1. 98  lbs.  per  day,  that  required  2.04  lbs.  ;  the  average  starch  equivalent 
of  the  food  fed  was  12.83  lbs.,  that  required  11.64  ^bs. 

As  in  previous  3'ears  the  home  grown  foods  were  valued  according 
to  the  following  arbitrary  scale. 

Haj-  £.    15s     per  ton.  Swedes         los  od  per  ton. 

Oat  Straw  £1    los         "  Mangels       ids  6d          " 

Barley   Straw  £1      3s         "  Turnips          8s  od         " 

Grass                                       3.S  6d  per  week  for   sprinsr   calvers. 

These  prices  are  probably  on  the  whole,  rather  higher  than  the  bare 
cost  of  production  and  represent  what  may  be  termed  the  feeding  or 
consuming  value.  The  purchased  foods  were  taken  at  full  cost  without 
any  deduction  for  the  value  of  the  manurial  residties  arising  from  the 
consumption. 

The  estimated  average  cost  of  feeding  per  cow  per  annttm  was  as  follows. 

Table  III. 

Estimated  cost  per  cow  per  annum 


Grass       I        Hay  Straw 


Average £4    15s  5^  £  2    lis  ^d     17s      lod 

Per  cent 30  16,5  5,5 


Roots 


Total 


£2  3s  iid£5    (jS    gd£i^  i^s  ^d 

14       I         34  100 ■ 


There  were  considerable  variations  from  the  mean,  the  maximum  cost 
of  food  per  head  being  £  20  los  and  the  minimum  £  13.  The  hay  and  grass 
represent  on  the  average  one-half,  the  arable  crops  one-fifth  and  the 
purchased  foods  one-third  of  the  total  cost,  results  in  close  agreement  with 
those  found  in  previous  years. 

Of  the  total  number  of  cows  42  did  not  yield  milk  equivalent  in  value 
to  the  estimated  cost  of  feeding  when  the  milk  was  valued  at  6d  per  gal- 
lon, 24  per  cent  when  the  value  was  yd  per  gallon,  15  per  cent  when  8d  per 
gallon,  10  per  cent  when  qd  per  gallon  and  7  per  cent  when  Lod  per  gallon. 

Assuming  that  100  gallons  of  whole  milk  give  roughly  90  gallons  of 
skim  milk  and  valuing  the  latter  at  2d  per  gallon,  then  deducting  the  value 
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of  the  skim  milk  from  the  full  food  bill  of  each  animal,  values  were 
obtained  for  the  cost  of  food  per  pound  of  butter  fat  produced.  These 
values  varied  from  a  minimum  of  ^.^d  to  a  maximum  of  14. 9^?  per  pound 
with  a  mean  of  9.41^. 

The  variations  of  the  percentage  of  fat  deserve  special  mention.     The 
following  table  gives  a  summary  of  the  data  for  260  days. 


TABI.E  IV 


Number  of  samples  of  which  the  percentage 
of  fat  lies  between 

Morning  milk 

^Evening  milk 

Average 

2,6  to   2,79 

5 

0 

0 

2,8   to   2,99 

9 

0 

0 

3,0   to   3,19 

47 

I 

I 

3,2   to  3,39 

56 

2 

9 

3,4  to  3,59 

47 

14 

42 

3,6  to  3,79 

36 

13 

77 

3,8  to  3,99 

22 

28 

60 

4,0  to  4,19 

9 

48 

43 

4,2  to  4,39 

9 

49 

9 

4,4  to  4,59 

5 

40 

4 

4,6  to  4,79 

3 

27 

4 

4,8  to  4,99 

4 

21 

2 

5,0  and  above 

8 

17 

9 

The  considerable  difference  between  the  percentage  of  fat  in  the 
morning  milk  and  the  evening  milk  is  due  to  the  difference  in  the  time  elaps- 
ed since  the  preceding  milking.  The  greater  the  difference,  between  the 
day  and  night  intervals,  the  greater  is  the  difference  in  the  mean  fat  con- 
tent of  the  milk  at  the  two  mil  kings. 

1096 -Feeding  Trials  of  Dairy  Cows  in  Denmark.  -I/Und,  a  v.  in  soth  Comptc  rendu 

lilt  Laboratoiie  d'essai-i  de  Copenhigue  (coinunicated  to  the  International   .'nstitute  of 
Agriculture  by  its  Danish  Corrcspontlent.  Baron  Rosenkrantz)  . 

A.  Trials  uith  Mangels  and  Turnips.  —  The  trials  were  intended  to 
compare  the  feeding  value  of  mangels  and  turnips,  and  also  the  amount 
of  dry  matter  of  the  kinds  moderately  rich  in  this  constituent,  e.  g.  mangels, 
Barres'  Ovoid  and  Eckendorf;  turnips,  Bangholm  and  Superlative.  The 
results  of  three  groups  (I,  II,  III)  of  experiments  are  given. 

I.  Comparison  of  Mangels  and  Turnips  Having  the  Same  Content  of 
Dry  Matter.  —  In  each  experimental  farm  two  groups  of  uniform  cows 
submitted    to   the    same   feeding    during   the    prehminary    period,    were 
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chosen.  During  the  trial  period  one  of  the  groups  received  a  certain 
amount  of  dry  matter  from  mangels,  the  other  a  corresponding  quantity 
from  turnips ;  in  the  post  period  the  two  groups  were  fed  in  the  same 
manner.  In  the  trial  period  79.8  lbs,  of  mangels  (9.3  lbs.  of  dry  matter) 
were  on  an  average  replaced  by  84  lbs.  of  turnips  (9.26  lbs.  of  dry  matter). 
The  group  fed  on  mangels  produced,  during  the  trial  period,  a  little  more 
milk  than  that  fed  on  turnips,  whilst  in  the  periods  before  and  after  the 
trial,  when  the  two  groups  received  the  same  diet,  the  milk  production  was 
the  same.  The  mean  increase  of  milk  yield  for  ten  cows  was  7.27  lbs.  per 
day,  or  about  2.5  per  cent.  On  the  other  hand,  the  percentage  of  fat  in  the 
milk,  which  in  the  preparatory  period  was  equal  in  the  two  groups,  diminish- 
ed slightly  during  the  trial  period  in  the  milk  from  the  group  fed  on  man- 
gels, but  increased  again  in  the  post  period.  This  was  only  a  matter  of 
some  hundredths  of  one  per  cent,  so  it  is  not  easy  to  determine  what  signifi- 
cance should  be  attached  to  the  difference.  The  change  of  diet  had  no 
influence  on  the  composition  of  the  milk  or  on  the  general  condition  of  the 
different  groups. 

II.  Comparison  of  Roots  {mangels  and  turnips)  Having  a  Comparatively 
High  Content  of  Dry  Matter.  —  The  trials  were  made  as  described  above. 
The  different  roots  contained  the  following  amounts  of  dry  matter  : 


Mangels 


Barre-^'  Ovoid 

Eckendorf 

Bar!r;;holm       

Superlative 

The  animals  were  given  on  an  average  8.5  lbs.  of  dry  matter  per  head 
per  day  .  for  this  purpose  70.3  lbs  of  the  roots  having  a  high  content  of 
dry  matter ,  and  74.6  lbs  of  the  roots  having  a  low  content,  were  required. 
The  nett  result  showed  that  the  difference  in  feeding  affected  neither  the 
quantity  of  milk,  nor  its  composition,  nor  the  general  condition  of  the 
animal.  In  other  words,  a  difference  in  the  content  of  dry  matter  produced 
no  difference  in  the  forage  value  of  the  roots. 

III.  Influence  of  the  Roots  on  the  Quality  of  the  Butter  —  An  experiment 
made  in  a  farm  with  two  very  comparable  groups  of  cows  containing  six- 
teen in  each.  During  a  sufficient  preparatory  period  both  groups  received 
the  same  ration  (half  mangel,  half  turnip).  The  milk  from  each  group 
during  several  consecutive  days  was  dispatched  to  a  dairy  where  the  cream 
was  skimmed,  acidified  and  transformed  into  butter  under  identical  con- 
ditions for  the  two  groups.  Then  in  the  trial,  the  feeding  was  modified  so 
that  the  first  group  received  99.2  lbs.  of  turnips  per  cow,  the  second  group 
88.2  lbs.  of  mangels  (giving  an  equal  amount  of  dry  matter).     At   the  end 


Mean 

Maximum 

Minimum 

content 

content 

content 

per  cent 

per  cent 

per  cent 

13-   4 

14-30 

11-43 

12.40 

13-67 

9-4-2 

9-97 

10.97 

8.12 

II. 5- 

I :; . :  7 

10.36 

9-57 

0.80 

9.16 
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of  ten  days  a  second  preparation  of  butter  similar  to  the  first  was  made, 
andja^third  eighteen  days  later. 

During  the  period  after  the  trial,  the  two  groups  received  the  same 
quantity  of  mangels,  88.2  lbs  per  head  per  day.  Ten  days  later  a  fresh 
preparation  of  butter  was  made  In  each  case  the  butter  was  con^'eyed 
to  the  laboratory-  to  be  examined  and  judged.  The  butter  of  the  two  groups 
was  found  to  be  of  the  same  quality,  but  that  from  the  feeding  with  turnips 
had  a  higher  iodine  number  and  olein  content  than  had  that  from  the  feed  - 
ing  with  mangels.  Further  the  former  butter  contained  one  per  cent 
more  water,  and  the  butter  milk  o.iS  per  cent  more  fat.  However  the 
treatment  of  the  cream  and  butter  explains  these  differences. 

B  Trials  withe  Cocoa  Cake.  —  This  by-product  from  the  manufacture 
of  cocoa,  although  only  recently  used  in  Denmark  for  the  feeding  of  dairy 
cows,  has  quickly  acquired  the  reputation  of  increasing  the  percentage 
of  fat  in  milk. 

The  experiments  lasted  more  than  three  3-ears  and  were  made  on 
two  groups  of  ver}'  comparable  cows,  one  group  being  permanently  fed  on 
cocoa  cake. 

In  the  first  year  when  the  earth  nut  and  soja  cake  (1.75  lbs.  added  to 
the  ration)  fed  to  the  first  group,  was  replaced  by  2.42  lbs.  of  cocoa  cake, 
the  quantity  of  milk  diminished,  but  the  percentage  of  butter-fat  did  not 
increase  so  as  to  equal  that  of  the  second  (permanentl}'  cocoa  fed)  group. 
In  the  second  year  an  attempt  was  made  to  ascertain  the  influence  of  the 
addition  of  1.54  lbs.  of  cocoa  cake,  particularly  as  to  whether  the  milk 
yield  was  maintained  and  at  the  same  time  the  percentage  or  butter  in- 
creased. But  the  cocoa  fed  group  in  spite  of  the  addition  of  cake  to  its 
ration,  gave  less  milk  than  did  the  other  group,  although  this  contained  a 
little  more  butterfat  (0.15  per  cent)  so  that  the  cows  of  the  two  groups 
produced  almost  the  same  absolute  amount  of  butter-far.  Just  as  in  the 
preceding  trial,  the  milk  from  the  cocoa  fed  group  proved  to  be  richer  in 
protein  but  poorer  in  sugar  and  ash.  A  similar  trial  made  in  the  third 
year  gave  concordant  results.  Thus  the  principal  result  is  an  increase  in 
the  percentage  of  butter-fat  in  the  milk  but  simultaneously  a  decrease 
in  the  jdeld  of  milk,  so  that  the  absolute  quantity'  of  butter-fat  does  not 
increase,  even  as  a  result  of  the  supplementary  addition  of  cocoa  cake. 
Since  the  latter  moreover  modifies  the  composition  of  the  milk  it  mus  be 
considered  rather  as  a  poison  than  a  food,  and  not  given  to  dairy  cows. 
These  results  are  corroborated  b}'  the  data  below. 

C.  Poisoning  by  Thebromiite  Due  to  Cocoa  Cake.  —  Professor  G.  H. 
Hansen  deals  with  the  chemical  composition  of  this  cake  and  describes 
it  as  containing  an  amount  of  theobromine  approximately  equivalent 
chemically  and  pharmacologically  to  the  caffeine  contained  in  coftee  an 
tea.  Cocoa  beans  are  richer  in  theobromine  (i  to  2  per  cent)  than  are  the 
shells  (0.5  to  0.8  per  cent)  which  form  the  greater  part  of  the  food.  How- 
ever the  shells  may  also  contain  much  theobromine  as  is  indicated  by  the 
following  data. 

Professor  Han.sen  publishes  the  evidence  of   several  veterinary  sur- 
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geons  who  have  made  reports  on  the  subject  of  poisoning  by  cocoa  cake, 
which  contained  about  1.5  per  cent  of  theobromine.  Cases  of  poisoning 
were  lecorded  both  with  cattle ,  where  the  effect  initially  took  the  form  of 
an  eczema;  and  with  pigs  and  fowls  where  death  resulted  in  several  cases. 
Professor  Hansen  made  several  laboratory  experiments  both  with  the  cake 
and  with  theobromine,  on  fowls,  rabbits  and  mice  to  determine  their  action 
on  the  organism.  These  led  to  the  conclusion,  that  owing  to  its  poisonous 
character,  cocoa  cake  cannot   be  considered  as  a  food. 

1097  -  Comparative  Experiments  on  the  Feeding  of  Cows  with  Cotton  cake  and  Palm 

kernel  Cake.  —  Farmer  and  stockbreeder  and  Chamher  of  A-^ricultuyc  Journal.  Vol.  KKIX. 
New  .Series,  No.  1403,  pp.  1323-1324.  lyondon,  August  i.\,  1916. 

The  Governors  of  the  Cumberland  and  Westmoreland  Farm  School 
at  Newton  Rigg  near  Penrith,  in  their  annual  report,  give  the  following  par- 
ticulars of  experiments  on  the  feeding  of  cows  on  cotton  cake  and  palm 
kernel  Tcake. 

The  dissimilarity  in  the  composition  of  Egyptian  undecorticated  cot- 
ton cake  and  palm  kernel  cake  makes  it  impossible  to  devise  two  rations  of 
similar  nuritive  value  with  the  same  weight  of  each  cake  in  the  respective 
rations.     The  following  were  the  dailj^  rations. 


(Ration  I 

Ration  II 

35 

lbs  swedes. 

S.-i 

lbs  swedes. 

8 

lbs  hay.           • 

8 

lbs  hay. 

14 

lbs  oat  straw. 

14 

lbs  oat  straw. 

2  3/, 

lbs  decorticated  cotton 

cake 

^V4 

lb?  decorticated  cotton  cake 

4 

lbs  Egyptian  undecorticated  cotton 

cake 

5 

lbs  of  palmnut  kernel  cake. 

2 

lbs  crushed  oats 

The  two  rations  contain  almo.st  the  same  quantity  of  digestible  matter, 
the  albuminoid  ratios  being  i  :y  in  the  first  and  i  :  7.5  in  the  second.  Owing 
to  the  difference  in  the  cost  of  the  cakes  at  the  time,  ration  No.  i 
cost  13  ^  per  week   more  than  ration  No.  2. 

The  experiments  wer^  made  on  eight  cows  divided  into  two  lots,  which 
received  the  respective  rationr  I  and  II  for  three  weeks.  The  rations  v/ere 
then  reversed  and  at  the  end  of  three  weeks  were  again  reversed  and  again 
at  the  end  of  another  three  weeks,  the  trial  thus  lasting  twelve  weeks. 
The  cows  were  weighed  at  the  commencement  and  at  the  end  of  each  period 
of  three  weeks.  The  milk  of  each  cows  was  weighed  morning  and  evening 
and  the  fat  of  the  mixed  morning  and  evening  milk  of  each  lot  estimated 
twice  under  each  diet. 

The  following  is  a  summary  of  the  results  : 

Ration  I  Ration  II 

Cotton  cake  Palm  nut  cake 

Total    Mu-intity    01    milk    produced 7749  lbs.  8157  lbs. 

Gain   of   cows  in   live  weight 392  lbs.  ,  394  lbs. 

Percentage  of  fat  in  the  milk 3.55  3.60 


1482  CATTI.E 


Thus  the  Egyptian  cotton  cake  while  costing  more  than  the  palmnut 
kernel  cake  produced  less  milk  without  increasing  the  gain  in  live  weight 
of  the  cows  or  the  percentage  of  fat  in  the  milk.  It  should  be  stated  that 
the  cows  do  not  take  readily  to  palmnut  kernel  cake  unless  it  is  damp 
with  treacle  solution  or  dusted  with  locust  bean  meal. 


1098- Studies  on  the  Hygienic  Production  of  Milk:  Importance  and  Control  of  the 
Microflora  of  the  Udder  in  the  Selection  of  Dairy  Cows.  —  Gorini,  costantino,  in 

Ri:ah   In^tituto   Lonibardo  di  Scieiizc  c  Letti'/c,  Rfiitliconti,  Vol.  XI^IX,  part.  14,  pp.  480- 
489    Milan,  June  zz.  igi6. 

The  writer's  previous  investigations  carried  out  since  1901  have  esta- 
blished the  following  facts  :  i)  the  microflora  of  the  udder  is  characteristic 
and  composed  of  acid-forming  bacteria  ;  2)  with  these  bacteria  the  coccus 
forms  predominate,  particularly  the  micrococcus  {Bacillus  minimus  mam- 
mae) but  bacillus  forms  are  also  met  with  ;  3)  the  microflora  assists  both 
the  digestion  of  the  milk  and  the  ripening  of  the  cheese,  by  its  peptonising 
action  on  the  casein  ;  4)  in  some  cases  the  microflora  of  the  udder  contains 
the  common  lactic  organisms,  principally  of  the  streptococcus  type ;  5) 
sometimes,  although  originating  in  a  healthy  udder,  it  exercises  a  harm- 
ful action  on  the  milk. 

Subsequent  investigations  made  in  the  Bacteriological  I^aboratory 
of  the  Agricultural  High  School  of  Milan,  confirm  the  above  results  and 
lead  also  to  the  following  conclusions. 

i)  The  importance  of  the  microflora  of  the  iidder  increases  as  niilk- 
ing  approaches  the  ideal  condition'  of  asepsis,  i.  e.  the  absence  of  external 
microbial  contamination. 

2)  The  micro-organisms  of  the  udder  are  most  often  found  grouped 
in  albuminous  clots,  which  not  only  makes  their  enumeration  difficult,  but 
also  gives  them  a  marked  power  to  resist  heat,  although  they  are  not  spo- 
rulating. 

3)  The  microflora  of  the  udder  is  not  affected  by  the  hygienic 
condition  of  the  cow-sheds,  and  for  this  reason  bacterial  counts  of  milk  may 
not  give  a  true  indication  of  the  cleanliness  of  the  milking  process. 

.1)  The  microflora  of  the  udder  seems  to  be  connected  with  external 
and  internal  factors  which  still  require  to  be  investigated.  With  certain 
cows  the  quantitative  and  qualitative  examination  yield  such  persistently 
high  results,  that  the  condition  may  almost  be  described  as  abnormal 
though  not  pathological. 

The  writer  proposes  that  in  the  selection  of  heifers  for  the  production 
of  milk,  not  only  their  state  of  health  but  also  the  microflora  of  their  udders 
should  be  taken  into  account.  Such  selection  is  particularly  necessary  in  the 
case  of  the  so-called  "  sanitary  milks  ",  milked  by  aseptic  methods  and  in- 
tended, both  in  the  raw  and  pasteurised  or  sterilised  condition,  for  the  feed- 
ing of  infants  and  invalids. 

The  method  of  examining  the  microflora  is  described  by  the  writer.  Or- 
dinary methods  of  culture  on  artificial  media  cannot  be  employed,  but 
the  fermentation  test  or  lactozymoscopic  test  is  used  ;  the  latter  must  be 
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carefidly  standardised  and  should  be  applied  to  the  milk  obtained  asep- 
tically  from  each  cow  and  from  each  quarter. 

A  bibliography  of  twenty-three  publications  is  appended. 

1099  -  The  East  Anglian  Milk  Recording  Society  (i).  —  chevaliek,  j.  b.  and  older- 

SKAW,  A.  W.  in  Journal  of  fhe  Board  of  Agricultiue,  Vo].  'KXllI,yto.   5,   pp.   431   to  436, 
I,ondon,   August,  iqi6. 

The  East  Anglian  Milk  Recording  Society  was  established  in  June 
191-).  The  annual  subscription  was  fixed  at  2s  6d  per  member  in  addition 
to  a  levy  of  2S  per  cow  per  annum  —  the  minimum  levy  being  fixed  at  £  i 
per  member.  The  members  of  the  Society  were  scattered  over  a  very 
wide  area,  within  a  radius  of  about  thirty  miles  of  Ipswich.  The  milk 
recorder  paid  a  surprise  visit  to  each  herd  at  least  once  in  every  six  weeks. 
He  received  a  salary  of  £  100  per  annum  and  paid  his  own  travelling  ex- 
penses. vSamples  of  the  mixed  milk  of  the  herds  were  taken  on  each 
evening  and  morning  of  the  recorder's  visit  :  these  samples  were  tested 
gratuitously  but  a  fee  of  ^d  per  sample  was  charged  for  any  addition 
samples  tested.  The  Society  comprises  21  members  mth  25  herds,  divi- 
ded into  two  classes,  herds  containing  cows  of  a  mixed  type,  and  herds  of 
pure  bred  cattle.  At  the  first  series  of  visits  of  the  recorder  695  cows 
were  tested. 

One  of  the  most  useful  functions  of  the  Society  consists  of  carefully 
weighing  the  food  fed  to  the  cows  of  various  members.  The  results  of 
investigations  as  to  rations  have  been  communicated  to  the  local  press 
from  time  to  time,  and  it  is  hoped  that  in  this  manner,  the  Society  in  ad- 
dition to  helping  members  to  select  their  cows  and  feed  them  cheaply,  will 
also  be  of  some  use  to  all  owners  of  milking  herds  in  the  neighbourhood. 

The  following  table  gives  the  principal  returns  collected  by  the  recor- 
der for  the  year  June  28,  1914  to  June  27,  1915. 

Number  of  cows 

Total  number 566 

Breeds  :     Shorthorn 32 

Red  Poll 99 

Jersey 33 

British  Holstein 66 

Crossbred 31 

Undescribed 303 

Age  :          One  calf  of  three  years  old 61 

Four  calves  of  six  years  old 132 

Aged  animals 62 

Undescribed 311 


(i)  See  B.  March  1916,  Nos.  322  and  337.  {Ed. 
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Number  of  cows 


Cows  skiving  per  annum 

10000  lbs  of  inilk       13 

8  000     "     "     "           56 

6000     "     "     "           155 

\  000     "     "     "               j[Qi 

Under  4000  lbs  of  milk 97 

Incomplete 54 

Butter  tat  average 

Evening  milk       4.2  per  cent 

Morning  milk 3.6  per  cent 

A  milk  recording  Society  may  be  of  value  to  dairy  farmers  : 

i)  B}'  enabling  them  to  eliminate  unprofitable  cows  from  their 
herds. 

2)  By  providing  a  government  certificate  of  milk  yield,  and  in 
this  way  enabling  purchasers  of  cows  (or  young  stock  from  the  herd)  to 
place  absolute  confidence  in  the  accuracy  of  the  records  given. 

3)  By  enabling  the  farmer  to  have  samples  of  his  milk  taken  and 
tested  at  frequent  intervals,  so  that  he  may  know  when  it  is  in  danger  of 
falling  below  the  .standard. 

4)  The  account  kept  of  the  rations  fed  allows  of  a  comparison  be- 
tween them  and  their  cost  in  different  herds  and  so  enables  farmers  to  jtidge 
for  themselves  as  to  the  cheapest  feeding  for  milk  production  in  the  case  of 
their  own  stock. 

1 100  -  The  Dairy  Side  of  the  Ayrshire.  —  \mnslow,  c.  m.,  in  Tin  Field,  voi.  xxvi,  No.  7, 

p.  388.  New  York,  July  1916. 

The  ever-increasing  interest  in  blooded  dairy  stock  is  ver}^  largely  due  to 
Advanced  Registry  Testing  done  by  the  four  leading  breeds.  It  has  brought 
the  good  cows  to  the  front,  eradicated  the  scrub  cow  when  practised,  and 
has  led  to  the  investment  of  large  sums  of  money  in  the  dair}^  industry. 

Testing  has  given  to  the  public  a  knowledge  of  the  real  value  of  high- 
class  dairy  cows,  and  has  revolutionised  the  whole  dairy  industry  of  the 
United  States.  The  Ayrshire  breed  has  perhaps  benefited  more  than  all 
the  others.  The  long-held  belief  that  the  Ayrshire  is  a  wonderful  dairy 
cow  has  been  converted  from  a  supposition  to  an  absolute  fact.  The  per- 
fection of  its  conformation  has  never  been  questioned,  but  testing  has 
shown  that  this  conformation  is  correlated  with  high  production,  that  the 
breed  can  produce  a  record  better  than  25  000  pounds  of  milk  and  i  000  lbs 
of  butter. 

Official  milk  records  of  four  cows  a  full  year  taken  in  connection  with 
carefully  kept  feeding  records  made  by  the  owners,  are  given  in  the  follow- 
ing tables.  The  method  of  feeding  employed  by  the  breeders  not  only 
reveals  the  benefit  gained  by  the  cows,  but  also  affords  a  valuable  object 
lesson  to  others  having  cows  on  test. 
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Two-Year-Old    Record. 

Casti.emains  nancy  4Th:,   28  520. 

Bred  and  owned  by  Percival  Roberts,  Jr.  Penshurst  Farm,  Narbertb, 
Pa.     Born    October    10.    iqio.     Weight    1015    lbs. 


IQ13  lbs.  lbs.  1-^ 

O 


MUk 

Fat 

lbs. 

lbs. 

I  327.3 

46.32 

I  205.9 

37.97 

I  276 

45.55 

I  897,4 

40.47 

I  149.7 

42.77 

I  134.5 

40.62 

I  107,6 

41.42 

I  232.7 

51.65 

I  206.4 

48.62 

I  236.9 

49.72 

I  193.8 

50.62 

I  226.6 

51.30 

August 

September 

October 

November 

December. 

1914 

January ^  ..„  ^ 

February i  107,6  41.42  g 

March 

April 

May 

June 

July 


365  days    .    .      14  494.08               547.03                        644  3,78  '^o 

6  812  ^'2  quarts  milk,   at  6c.  per  qu.irt, $498.75- 


Food  consumed,  imth  cost  of  same. 

I,bs.  Cost. 

~"  $ 

880        Bran,  at  $26.00  per  ton ii.54 

I  130       Schumacher  Stock  Feed,  at  $28.10  per  ton 15-87 

751       Corn  Meal,  at  $28.10  per  ton 10.70 

901^  Oil  Meal,  at  $31.50  per  ton 14.20 

413       Cotton  Seed  Meal,  at  $31.00  per  ton 6.40 

760        Beet  Pulp,  at  $26.00  per  ton 9-88 

8  500       Silage,  at  $3-00  per  ton 12.75 

I  8ig        Hay,  at  $15,00  per  ton       i3-^4 

9  236       Beets,  at  $6.00  per  ton       -I-T^ 

Green  Forage  Crops 8.32 

$131.01 
Profit  for  the  year,  $277.74 
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Three- Year-Old    Record. 
Mc  Agister's  Betty,  23548. 

Bred  and  owned  by   Percival   Roberts,    Jr.,   Peushurst   Farm,    Nar- 
berth.  Pa. 


1910-1911 

April 

May      

June 

July 

August 

September  .... 

October  

November  .... 
December   ... 

January  

February 

March 

April 

Totals. 


Milk 
lbs. 


373-1 

4631 

493.1 

454 

551. 1 

104.5 

048.2 

999.6 

123.6 

121. 5 

985.7 

067 

623.5 


14  298.0 


6  604  quart  of  milk,  at   5  cents  per  quart 


Fat 
per  cent. 

Fat 
lbs. 

5.4         /o 

20.15 

4.377 

64.04 

3,86 

57.63 

3,657 

5^.17 

3,61 

48.77 

3,8 

41.07 

4,407 

46.10 

4,16 

41.58 

4,33 

48.65 

4,11 

46.09 

3,97 

39.13 

4,38 

46.73 

4,38 

27.31 

4,19  % 

581.41 

(Mean) 

Butter 
lbs. 


23.51 
74.71 
67.23 
62.04 
56.90 
48.96 
53.89 
48.51 
56.76 
53.77 
45.65 
54.52 
31.85 

678.31 
$330.20 


Food  consumed  with  cost  of  same. 

I,bs. 

943.5  Bran,  at  $25  per  ton       

875      Ground  Oats,  at  $38  per  ton 

276.5  Corn  Meal,  at  $28  per  ton 

006.5  Gluten  Feed,  at  $32  per  ton 

224.5  Cotton  Seed  Meal,  at  $32  per  ton 

33  5  Oil  Meal,  at  $36  per  ton 

1  300      Alfalfa  Hay,  at  $22  per  ton 

2  000      Mbced  Hay,  at  $18  per  ton 

5  000      Ensilage,  at  $3  per  ton 

5  oon      Mangels,  at  $8    ....   ' 

Si.x  Month's  Pasture,  at  $3  per  month 


Cost. 

£ 

11.793; 

16.625 

3.8701 

14.504 

3.592 

0.603 

14-30 

18.00 

15.00 

40.00 

18.00 


Profit  for  the  year  $198.12. 
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Four- Year- Old    Record. 
August    IvAssie,    29581 

Bred  by  ly.  A.  Reymann.  Owned  by  I^.  A.  Reymann  Estate,  Wheeling, 
W.  Va. 

Milk                          Fat  Fa  t  Butter 

lbs.                      per  cent.  lbs.  lbs . 

Myrch;  i3  day; 816.6                3,69  °o  30.13  35.45 

AprD I  898.3                3,69  70,05  82.41 

May 2  146.7                3,83  82,65  97.23 

June I  898.4                3,87  73.47  86.43 

July I  716.3               4,14  71.05  83.59 

August    . I  544.5                4,12  63.63  74.86 

September i  392.9               4,38  61.01  71,78 

October      1  371. i                4,12  56.49  66.46 

November i  235.9                4,28  52  94  62.28 

December i  261.4                4,06  51.21  60.25 

January i  164.1                4,23  49.24  57.94 

February 984.7               4,35  42.84  30.39 

March,  12  days     ....             352.5               4,35  15.33  18.04 

Totals  365  days.    .    .       17784.4                 4,05%  726.03  847.11 

(Mean) 

8  272  quarts  of  milk,  at    7  Yg  cents  per  quart $  620.40 


Food  consumed  with  cost  of  same. 

lybS.  Cost. 

$ 

I  095  Bran,  at  $24  per  ton 13.14 

I  460  Groimd  Oats,  at  $25  per  ton 18.25 

730  Oil  Meal,  at  $to  per  ton 14.60 

I  460  Dis.  Dr.  Or.,  at  $33  per  ton 24.09 

1  095  Purina,  at  $30  per  ton 16.42 

840  Corn,  at  $30  per  ton 12  60 

2  920  Beet  Pulp,  at  $24  per  ton 35.04 

9  125  Silage,  at  $4  per  ton 18.25 

2  535  Alfalfa,  at  $20  per  ton 25.55 

I  095  Clover,  at  $15  per  ton 8.21 


S186.15 
I'rofit  for  the  year  $134.25. 
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Mature    Record. 
GarcIvAugh  May  Mischteff  27944. 

Imported  and  owned  by  Percival  Roberts,  Jr,.  Penshurst  Farm,  Nar- 
berth,   Pa. 


December,  5  days  .    . 

January  

February    

March 

April 

May 

Time 

July 

August 

September 

October 

November 

December,  26  days   . 

Totals,  356  days. 


Milk 

Fat 

Fat 

Butter 

lbs. 

per  ceat. 

lbs. 

lbs. 

242.9 

3>2     % 

7.77 

9,14 

2  067.5 

3,2 

66.16 

77.84 

2  348.7 

3.05 

71.63 

84.27 

2   646.8 

2,9-1 

77.82 

9^.55 

2  431-7 

3,81 

92.65 

109 

2  636.3 

3,23 

85.15 

100.18 

2  492.7 

3,47 

86.5 

101.76 

2  445.9 

3,77 

92.21 

108.48 

2  004.3 

3,79 

75.96 

89.36 

I  562.6 

4,07 

63.6 

74.82 

I  610.3 

3,93 

63.28 

74.45 

I  532.9 

4,03 

61.84 

72.73 

I  306.1 

3,85 

50.34 

59.22 

25  328.7 

3,53  % 
(Mean) 

894.91 

I  052.83 

Food  consumed,  and  cost  oj  same. 

l,bs.  Cost. 

~  $ 

y6i   Bran,  at  $24   per  ton 11. 53 

I  013  Schumacher  Stock  Feed,  at  $30.80  per  ton 15  60 

767  Hominy,  at  $29.20  per  ton 11.20 

837  I,inseed  Oil  Meal,  at  $37  40  per  ton 15.65 

I  066  Cotton  Seed  Meal,  at  $29  per  ton 15,46 

149  Ghiten,  at  $25.40  per  ton 1.S9 

153  Ajax,  at  $33.80  per  ton 2.59 

668  Beet  Pulp,  at  $26  per  ton «.69 

II  200  Corn  Silage,  at  $3  per  ton 16.87 

22233  Beets,  at  $4  per  ton 44-47 

I  874  Alfalfa  Hay,  at  $24  per  ton 22.4(1 

906  ;.VIixed  Hay,  at  $15  per  ton 6.8« 

Green    Feed 4-23 

$177-46 

II  780  quarts  of  milk  at  6  cents  per  <iuart 706.80 

Profit  for  the  year $529-34 
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iioi  -  Sheep-raising  in  La  Mancha,  Spain :  Systems  of  Stock-breeding  Combined  With 

Cultivation.  — vSoroa,  J.  U.,in  La  Induslria  Pccuaria,   17th  year,  No.  326,   pp.  717-71'). 
.\todrid,  August  20,  1916. 

In  I^a  Mancha,  the  farms  usually  combine  the  cultivation  of  170  to 
250  acres  of  arable  land  with  a  head  of  stock  consisting  of  200  to  300  sheep 
for  wool,  about  30  pigs  and  6  to  8  or  10  mules. 

Rotation  of  Crops.  —  Until  a  few  years  ago  little  but  extensive  culti- 
vation was  practised.  The  land  was  divided  into  three  parts  according  to 
the  system  named  "  al  tercio  ",  one  remained  fallow  and  on  the  other  two 
cereals  were  grown.  Now,  owing  to  the  work  of  the  Agricultural  Advi- 
sers, cultivation  has  become  more  and  more  intensive.  The  systems  of 
rotation  commonly  employed  are  as  follows. 

A.  —  Vetches  turned  in,  barley,  beans,  wheat.  This  rotation  has 
been  adopted  in  the  Daimiel,  on  fresh  lands  in  fairly  good  condition. 

B.  —  Green  fallow,  cereal,  a  leguminous  crop,  cereal.  This  rotation 
is  becoming  general,  and  excellent  results  are  expected  from  it,  provided 
that  the  manure  applied  is  well  rotted.  The  following  rotation  is  also 
sometimes  practised:  green  peas  (always  in  the  spring),  barley,  lentils  or 
vetches,  wheat  or  oats. 

C.  —  Rotation  for  irrigated  land  :,  pearl  millet  ("  panizo  negro  ", 
i.  e.  Pennisetitm  typhoideum),  potatoes,  beans,  wheat.  Practised  in  the 
municipalities  of  Manzanares.,   Daimiel  and  Villarrubia. 

D.  —  The  "  al  tercio  "  system,  mentioned  above,  is  the  one  most 
often   emplo3'ed. 

Pastures.  —  Once  every  seven  years  barley  or  oats  are  generally  sown 
in  low  forest  to  provide  grazing  for  sheep.  Breeding  mules  and  sheep  are 
also  grazed  on  the  lowland  and  plain  pastures  in  the  spring  and  autumn 
(Municipalities  of  Alcazar,  Valle  de  Alcudia  and  those  of  the  province  of 
Toledo  which  belong  to  La  Mancha)  ;  but  in  the  Municipality  of  Malagon 
these  pastures  are  intermixed  with  orchards  of  pear  trees,  plum  trees  and 
apricots,  whilst  in  the  province  of  Cuenca  they  are  planted  with  alders, 
ash  trees  and  sometimes  willows. 

Manures.  —  Both  dung  and  fertilisers  are  used,  the  latter  in  large  quanti- 
ties for  cereals.  Dung  is  not  abundant,  on  account  of  the  limited  number 
of  animals,  and  moreover  it  is  of  bad  quality  because  there  are  no  well- 
built  manure  sheds.     Sheep  are  folded  on  the  land. 

The  artificial  fertilisers  consist  of  superphosphates  and  various  mixt- 
ures whose  composition  is  not  stated.  The  price  of  dung  is  very  high,  £3  5s 
per  ton  without  the  cost  of  transport.  The  manurial  value  of  folding 
is  estimated  at  ^d  for  100  sheep  passing  one  night  on  the  land,  which  pro- 
vide sufficient  manure  for  175  to  240  square  3'ards. 

Utilisation  of  the  Products  of  the  Trees.  —  At  the  present  time  scarcely 
any  use  is  made  of  the  acacias  and  the  few  mulberry  trees  that  exist;  they 
afford  little  else  but  their  shade.  As  the  chmate  is  not  adapted  for  rearing 
silkworms,  the  mulberry  leaves  cannot  be  employed  for  this  purpose  and 
there  are  not  enough  of  them  for  export.  On  the  other  hand  the  State 
Nurseries  each  year  export  an  incresing  number  of  acacias. 
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Disadvantages  Observed.  —  i)  In  breeding  no  scientific  rule  or  definite 
method  is  followed,  consequently  a  poor  class  of  animal  is  the  rule. 

2)  Fodder  is  scarce  and  in  some  seasons  absolutely  wanting. 

3)  The  excessive  travelling  of  the   animals  reduces  their  weight 
and  production  of  milk. 

In  the  region  of  La  Mancha,  sheep  are  bred  under  the  two  following 
system  : 

Case  I.  —  During  the  winter  the  ewes  which  have  just  lambed  are 
given  extra  food,  and  when  the  lambs  are  weaned  these  are  also  fed  until 
the  time  when  the  pastures  are  ready.  For  this  purpose  each  ration  co  sts 
more  than  1.4^  per  day.     The  following  account  is  given. 

Receipts. 

Production  of  milk  for  2  1^  months  after  weaning        ...:....  x     d 

the  lamb:  4.8^  gallons  at  1 3.1  rf  per  gallon 5     3-3 

5.5  lbs.  of  wool  at  6. 3(i  per  lb 2   10.8 

11.8  cwt.  manure  at  4.9if  per  cwt 4     9.8 

Value  of  the  lamb 11     2.4 


s 

d 

0 

9.6 

9.6 

6 

7- 

3 

6.05 

Total   .    .    . 

Expenses. 

90  da3's  feeding  the  ewe,  valuing  the  ration 

at  only  1.4 (/ (the  most  favourable  cape;.   ~. 

20  rations  for  the  lamb  at  o.8rf  per  head  per  day 

Cost  of  keep  during  remainder  of  the  year 

Attendance  at  o.  11^  per  day.    ...  

Interest  and  depreciation  at  o.oig^/  per  day,   mortality   risk  at   4  per 

cent  and  cost  of  veterinary  stirgeon -     4-8 

Total    ...  £1     4     1.23 

Thus  the  conclusion  is  drawn  that  the  annual  profit  does  not  exceed 
1.05  d  per  head. 

Case  2  —  Rearing  being  impossible,  the  lanbs  are  sold  directly  ;  the}'' 
are  bought  by  middlemen  at  a  low  price,  and  it  must  be  acknowledged  that 
the  loss  on  the  side  of  the  lambs  is  balanced  by  the  gain  in  the  production 
of  milk,  so  that  the  nett  result  is  the  same  as  in  the  preceding  case. 

Conclusion.  —  From  the  above  it  is  concluded  that  the  best  method  of 
sheep-raising  is  to  select  the  breed  of  La  Mancha  and  cross  it  so  as  to 
obtain  animals  which  can  be  weaned  promptly  and  employed  in  the  pro- 
duction of  cheese.  The  latter  substance  keeps  for  a  longer  time  than  does 
milk  or  mutton,  and  the  profit  is  not  lowered  by  the  demands  of  middlemen. 
Then  cheap  fodder  must  be  found  for  the  winter  ;  the  rations  should  not 
cost  more  than  o.yd  per  head  per  day.  Where  this  is  not  possible,  improved 
breeds  of  great  hardiness  nmst  be  obtained  for  crossing- with  the  breed  of 
La  Mancha,  so  as  to  resist  the  adverse  conditions  in  times  of  a  shortage 
of  food. 
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1102 -The  Poland-China  Breed  of  American  Pigs.  —  Standard  poland-China  record 

Association  in  Fretman's  FaitULi,  Vol.  li'S.Xy'So.  3,  p.  15.  North  Yakima,  \Vashin14lon, 
March  191 6. 

The  Poland -China  breed  originated  in  the  Miami  Valley,  Butler  County 
Oliio,  at  the  beginning  of  the  nineteenth  century.  Up  to  18  i  6  the  Miami 
Valley  contained  two  breeds  of  swine,  the  Russian  or  Russia  and  the  By- 
field.  In  1815,  the  Society  of  »Shakers  introduced  a  boar  and  three  brood 
sows  known  by  the  nanie  of  ' '  Big  China  ' ' ,  which  were  crossed  with  the 
Russians  and  the  Byfields.  The  production  of  a  breed  called  the  "  War- 
ren County  "  pig,  was  the  result.  The  name  "  Poland-China  "  was  given 
to  this  breed  at  about  i860,  although  it  had  not  been  clearly  shown  that 
pigs  of  the  Polish  breed  had  entered  into  its  formation. 

The  Poland-China  is  coarse,  hardy,  proHfic  and  much  larger  than 
the  other  ordinary  breeds.  It  has  a  broad  body,  strong  shoulders,  short 
legs,  head  and  shoulders  well  squared,  pendulous  ears,  short  head  and 
eyes  wide  part.  This  breed  is  now  considered  the  best,  being  the  typical 
one  for  the  production  of  lard  and  obtaining  the  best  prices  in  the  market. 
The  Western  farmer  is  accustomed  to  graze  his  pigs  in  the  summer  and  the 
Poland-China  is  well  adapted  to  this  practice.  It  attains  a  very  high 
weight,  880  to  1 100  lbs  for  boars,  550  to  850  lbs.  for  sows  or  sometimes  even 
more.  Its  prolific  character  is  indicated  b}^  the  evidence  of  about  lOO 
breeders,  which  shows  that  each  litter  contains  on  an  average  9.75  young. 
Ivitters  of  fifteen  have  been  observed.  Moreover  the  Poland-China  is  one 
of  the  most  long-lived  breeds  ;  the  case  is  cited  of  a  sow  living  for  eleven 
years,  during  which  time  she  had  nineteen  litters  and  a  total  of  189  descen- 
dants. 

1 103  -  Ration  ExperimenlS  with  Swine.  —  Faville,  a.  D.,  in  Vniver-nty  01  Wyoming 
Agricultural  Experiment  Station,  lUiUetin  No.  107,  pp.  15-27.  I,aramie,  Wyoming,  Scptem. 
ber  1915. 

Pea  Pasture  (i)  for  Fattening  Pigs.  Comparison  of  hurdled  and  non- 
hurdled  Pasture.  —  For  this  experiment  there  were  employed  twent)^ 
one  thrifty  shoats  divided  into  three  groups  of  seven  each  group  containing 
both  pure-bred  and  grade  Duroc-Jersej's  of  which  the  latter  were  three 
fourths  Duroc  and  one  fourth  Tamworth.  The  supplementary  ration  was 
a  mixture  of  one  part  of  grain  middlings  with  two  parts  of  corn  meal.  In 
the  course  of  the  experiment,  which  lasted  112  days,  each  of  the  first  two 
groups  received  2^2  lbs  of  this  ration  and  the  third  group  544  lbs.  The 
peas  for  group  I  were  hurdled  off  so  that  the  pigs  had  access  to  fresh 
vines  at  short  intervals.  Group  II  was  given  the  rim  of  its  entire  field. 
Pyach  of  these  two  groups  had  at  its  disposal  1.47  acres  of  pasture.  The 
third  group  was  not  put  on  pasture.  The  results  of  the  experiment  are 
given  in  Table  I.  They  show  that  365  lbs.  or  approximately  59  per  cent 
less  grain  was  required  for  1000  lbs.  gain  when  pea  pasture,  hurdled,  repla- 
ced half  the  grain  ration,  and  the  saving  was  313  lbs.  or  51  per  cent  when 


(i)   Sei'  B.  September  1916,  No.  gH: 
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the  pasture  was  not  hurdled.  Comparison  of  the  two  groups  proves  that 
52  lbs  or  approximately  17  per  cent  less  grain  was  required  for  100  lbs 
gain  when  the  pea  pasture  was  hurdled.  One  acre  of  hurdled  pasture  sav- 
ed 1897  lbs.  of  grain  ,  whilst  one  acre  of  the  pasture  not  hurdled  saved 
1340  lbs.  At  the  close  of  the  pasture  experiment  Groups  I  and  II  were 
brought  in  and  placed  on  a  full  grain  ration,  similar  to  the  mixture  they 
had  been  receiving,  for  56  days.  The  results  will  be  found  in  Table  II. 
It  will  be  seen  at  once  that  both  pasture  groups  made  considerably  better 
gains  than  did  Group  III  which  had  been  fed  on  dry  feed  continuously. 
This  more  rapid  developmeijt  and  the  lesser  consumption  of  grain  for 
100  lbs.  gain  should  be  credited  to  the  residual  effect  of  the  pasture. 
Therefore  taking  the  two  experimental  periods  together,  one  acre  of 
pasture,  hurdled,  saved  2086  lbs  of  grain,  and  one  acre  of  pasture  not 
hurdled  saved  1568  lbs  of  grain,  compared  with  an  exclusivel  3'grain  feed- 
ing. Thus  pea  pasture  is  certainly  a  valuable  aid  in  the  production  of 
cheap  pork. 

Comparison  of  the  pure-bred  and  grade  animals  in  the  different  groups 
shows  that  their  gains  of  live  weight  were  practically  equal. 

Tabi,E  I.  —  Pea  Pasture,  hurdled  or  not  hurdled,  for  Pigs. 


Group 

Average 
initial  live 

Average 
final  live 

Avernge 

Grait 

I  consumed  for 

100  lbs. 

gain 

weight 

weight 

daily    gain 

Corn 

Middlings 

Total 

lbs. 

t              lbs. 

'            lbs.             !i 

lbs. 

lbs. 

1 

lbs. 

I 

65 

174 

0.97 

167 

83 

250 

II 

67.3 

157-3 

0.80       '! 

201 

lOI 

302 

III 

68.4 

156-9 

1 

0.79 

410 

205 

615 

Table  II. 

—  Residual 

Effect  of  Pea  Pasture 

for  Fattening  Pigs.         ^ 

Group 

Average  daily  gain 
per  pig. 

Average   daily 
per  pig. 

grain 

Grain  for  loo  lbs.  gaim 

1 

lbs. 

lbs. 

I 

lbs. 

I 

1-37 

6-75 

494 

II 

1.28 

6.X3 

479 

III 

■ 

1.04 

5.66 

54«^ 

Alfalfa  Tea  for  growing  pigs.  —  A  feeding  experiment  lasting  168  days 
was  made  on  two  groups  of  pigs,  of  four  each.  The  grain  ration  consisted  of 
equal  parts  of  corn  meal  and  middUngs  and  of  this  mixture  3.3  lbs.  were  given 
per  head  per  day  both  to  the  first  group  and  to  the  second.  For  Group  I 
this  ration  was  mixed  with  water  before  feeding,  whilst  for  Group  II  the 
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water  was  replaced  by  alfalfa  tea,  prepared  b}*  macerating  3  lbs.  of  alfalfa 
meal  with  20  lbs  of  cold  water  allowing  to  stand  from  one  feeding 
period  to  the  next  and  then  filtering  through  two  thicknesses  of  cheese  cloth. 
The  tea  had  the  following  percentage  composition,  water  98,  ash  0.56,  crude 
protein  0.46,  crude  fibre  0.02,  nitrogen-free  extract  0.96,  ether  extract 
traces.  The  results  given  in  Table  III  show  that  for  100  lbs.  gain  approxi- 
matel}'  14  per  cent  less  grain  was  required  when  alfalfa  tea  was  used  in  the 
ration  (Group  II),  but  it  is  not  certain  that  the  employment  of  a  small 
amount  of  alfalfa  meal  in  place  of  the  tea  would  not  have  proved  equally 
adavantageous. 

Table  III.  —  Alfalfa  tea  for  growing  pigs. 


Group 

Average 

initial  live 

weight 

Average 

final  live 

weight 

Average 
daily   gain 

i 

Grain  consumed  for  roo 

lbs. 

gain 

Corn 

! 

Middlings 

Total 

I 
II 

lbs. 
36.8 
37-3 

lbs. 
I35-0 
151-8 

lbs. 
0.58 
0.68 

i          lbs. 
278.5 
239 

lbs. 
278.5 
239 

lbs. 

557  . 

478 

Comparison  of  corn  meal  and  barley  meal  for  fattening  pigs.  —  At  the 
close  of  the  experiment  with  alfalfa  tea  the  eight  pigs  used  were  divided  into 
two  groups  in  such  a  waj-  that  each  of  the  new  groiips  contained  two  of 
the  animals  from  each  of  the  old  groups.  The  pigs  of  Group  I  had  an  a\-e- 
rage  weight  of  146.8  lbs,  those  of  Goup  II  140  lbs.  For  56  days  Group  I 
was  fed  with  a  mixture  of  four  parts  of  corn  meal  with  one  part  of  alfalfa 
meal.  Group  II  with  a  mixture  of  four  parts  of  barley  meal  and  one  part 
alfalfa  meal.  Both  the  increase  of  live  weight  and  the  weight  of  food  consum- 
ed per  100  lbs.  gain  were  practically  equal  in  the  two  groups,  and  the 
conclusion  was  drawn  that  barley-meal  was  as  satisfactorj^  a  pig  feed  as 
corn  meal. 

Comparison  of  pea  hay  and  alfalfa  hay  for  brood  soi&s  —  Two  groups, 
each  containing  three  brood  sows  were  fed  for  91  daj'^s  with  a  mixture  of  two 
parts  of  corn  meal  and  one  part  of  middlings  (3.6  lbs  per  head  per  day). 
In  addition  Group  I  was  given  1.9  lbs  of  alfalfa  hay,  and  Group  II,  i.g 
lbs.  of  pea  hay  per  day.  The  results  given  in  Table  IV  show  alfalfa  hay  was 
somewhat  the  better. 

Table  IV.  —  Comparison  of  pea  hay  and  alfalfa  hay  for  brood  sows.  - 


Group 

Average  initial  live 
weight 

Average  final  live 
weight 

Average  daily  saia 

lbs. 

lbs. 

lbs. 

I 

254 

303 

0-54 

II 

270 

309 

o« 
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Value  of  alfalfa  hay  in  fattening  rations  for  broods  sows.  —  Of  the  five 
animals  available  for  the  work.  Group  I  containing  two,  received  corn  meal, 
Group  II,  containing  three,  was  given  a  ration  composed  of  four  parts  of  corn 
meal  and  one  part  of  alfalfa  meal.  The  experiment  lasted  42  days.  The 
two  groups  fattened  rapidily,  Group  I  gaining  2.9  lbs.  per  head  per  day. 
Group  II  2.1  lbs  per  head  per  day.  The  first  group  consumed  410  lbs.  of 
corn  meal,  the  second  389  lbs.  corn  meal  and  97  lbs.  of  alfalfa  hay  per  100 
lbs.  gain. 

1 104  -  The  Fattening  of  Pigs  on  Pasture  under  Forest.  —  r.-vuser,  in  MittcHunien  dcr  I'er- 

einigun  deutscher  Schweinezuchfcr,  23rd  year,  No.  16,  pp.  185-187.  Berlin,  August  15,  1916. 

In  order  to  ascertain  whether  in  time  of  shortage  of  food,  pigs  could 
be  economically  fattened  in  the  forest,  30  hardy  animals  having  a  long 
snout  and  a  good  frame,  which  were  accustomed  to  grazing,  were  purchased 
for  this  purpose.  The  forest  was  gratuitously  put  at  the  disposal  of  the 
writer  by  the  commuime  of  Rodenbach. 

The  total  weight  of  the  39  pigs  before  grazing  was  2  056  lbs. 
or  52.6  lbs  per  head.  The  total  purchase  price  was  2  541  marks,  from  which 
the  price  pei  pound  of  live  weight  is  calculated  to  be  1.23  marks.  The 
pigs  are  described  as  being  of  excellent  quality. 

The  animals  were  put  on  pasture  in  three  separate  lots  :  17  on  Septem- 
ber 4,  2  on  September  9,  and  20  on  September  19.  The  forest  is  composed 
chiefly  of  oaks  and  beech-trees  and  has  an  area  of  11 1  acres.  During 
the  night  the  pigs  were  brought  back  into  a  common  stable  of  the  village. 
Every  morning  and  evening  each  pig  was  given  some  pounds  of  a 
supplementary  food  composed  of  molasses,  bran,  cocoa- cake,  maize 
and  potatoes,  55.6  cwt.  being  administered  altogether,  but  the  principal 
forage  was  furnished  by  the  forest.  The  trees  and  game  suffered  no 
damage  from  the  pigs.  The  latter  were  taken  off  the  pasture,  some  in 
October,  some  in  November  and  the  remainder  in  December.  One  had 
died  17  days  after  being  put  on  pasture,  and  three,  on  account  of  their  ab- 
normal developement,  had  to  be  slaughtered  before  the  end  of  the  experi- 
tent.  Altogether  the  animals  spent  3  189  days  in  the  forest,  or  81  days 
per  pig.  In  this  period  the  total  increase  in  weight  was  i  785.5  lbs.  that 
is  scarcely  8.8  oz.  per  day,  the  four  pigs  eliminated  being  included  in  the 
calculation.  On  the  other  hand  with  some  animals  increase  amoimted 
to  8.8  to  13.2  oz. 

The  financial  result  of  the  experiment  was  as  follows : 

Cost   of   the   39   pigs *:    .    .    .  -  541    wnikx 

Concentrated    food   and    cost    of   leedint; i  426 

Rent    of   stable,    repairs   of   fences   ....  20 

Wages     of    swineherd 47 

Cost  of  transport  .        .    .  21 

4  035  marks 
Receipts. 
Sale   jirice    of    38    pi^s  .  4  036  murks 

I,oss  ...  ly  murks 
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If  all  the  animals  had  survived  until  the  end  of  the  experiment  there 
would  have  been  a  profit  instead  of  a  loss.  It  should  also  be  mentioned 
that  the  excessivel}^  high  price  of  maize  had  a  considerable  effect  on  the 
result  Although  the  latter  was  negative  in  this  case,  the  writer  believes 
that  this  method  of  fattening  would  be  remunerative  in  Germany,  since  by 
it  otherwise  useless  products  of  the  forest  can  be  transformed  into  valua- 
ble pork.     The  experiment  is  to  be  repeated  in  other  communes. 

1105  -  British  Berkshire  Society's  Report.  —  Farmer  &  stock  Breeder,  voi.  xxix, 

No.  1406,  p.  1433.  Ivondon,  Sept.  4,  1916. 

The  British  Berkshire  Society''  (i)  has  issued  its  annual  report  consisting 
of  a  record  of  the  main  activities  of  the  breed  during  the  past  year.  A  table 
of  export  certificates  issued  for  the  past  10  years  shows  that  2181  certificates 
have  been  given,  999  of  which  were  for  pigs  exported  to  the  Argentine.  The 
United  States  comes  next  in  the  list  with  147,  Canada  third  with  136,  Rus- 
sia fourth  with  129,  and  Brazil  fifth  with  127.  It  is  remarked,  as  indicat- 
ing the  weights  to  which  the  breed  will  grow,  that  Berkshire  sows  at  six 
months,  in  ordinary  growing  condition  and  given  proper  exercise,  weigh 
from  150  to  160  lb,  and  boars  from  160  to  170  lb.  At  one  year  sows  in 
breeding  condition  weigh  from  400  to  500  lb.  and  when  full  grown  from  550 
to  650  lb.  Boars  one  year  old  in  show  condition  have  been  known  to  weigh 
600  lb.  The  success  of  the  breed  at  Smithfield  is  discussed  where  no  other 
breed  has  had  such  a  long  run  of  successes  in  the  carcass  classes. 

1 106 -A  Study  of  Constitutional  Vigour  in  Poultry.  —  Rice.  J.  E.  Comell  University  Agri- 
cultural E  ipenment  station,  Department  ot  Poultry  Husbandry,  Bulletin  No.  345,  pp.  43()- 
357.  Ithaca,  N.  Y.,  1914. 

In  the  autumn  of  1909  two  experimental  flocks  of  White  I^eghorn 
hens  were  formed.  For  the  one  all  the  largest  hens  were  selected  and  it 
was  called  the  strong  flock,  for  the  other,  or  weak  flock,  the  smaller  hens 
were  chosen.  During  the  next  two  years  all  the  progeny  were  also  divided 
up  into  strong  and  weak  flocks.  Both  kinds  of  fowls  were  kept  under 
identical  conditions  and  received  the  usual  Cornell  rations  for  laying  hens, 
i.  e.  a  dr}'  grain  mixture  made  up  of : 


Ib;^.      of 


60 

3^^ 

30 


wheat 
maize 
oat.s 
buckwheat 


lu  summei 

60 

lbs.     of 

wheat 

60 

" 

maize 

60 

" 

oats 

fed  morning  and  afternoon  in  straw  litter  ;  and  in  the  afternoon  only, 
mash  consisting  of  : 


60 
30 

ID 
50 


lbs 


of 


maize 

wheat 

wheat 

alfalfa 

beef 

.salt 


meal 

middlings 

bran 

meal 

scrap 


(i)  E.  Hunifrey,  Shippon,   Abingdon,  Berks.     .Secretary. 
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Table  I.  —  Average  food  consumption  -per  hen  per  annum. 


Total    quantity  ol  focd 

Total  quantity  ot  food  including  grit  and  shell 

Total  quantity  of  food  including  grit,  shell,  and  green  food 

Total  whole  and  ground  grain 

Total  whole  grain 

Ground  grain 

Meat  scrap 

Grit  and  shell 

Green  food 

Whole  grain  in  total  food  including  grit,   shell,  and   green 
food.    

Ground  grain  in  total  food  including  grit,  shell  and  grten 
food 

Meat  scrap  in  total  food  excluding  grit,  shell  and  green  food 

Grit  and  shell  in   total  food  including  green  food   .... 


Strong  flocks     | 

Weak  flocks 

lbs.            ! 

lbs: 

80.30 

75-91 

77.07 

72.82 

67.49 

62.73 

60.16 

56.58 

44.46 

44-05 

15-70 

12.53 

4.82 

3-95 

3-23 

3-09 

y.58 

10.09 

per  ceut 

per  cent 

65,   9 

70,2 

23.3 

20,0 

7-1 

6,3 

4.6 

4.7 

Table  II.  —  Food  nutrients  consumed  per  hen  per  annum. 


Dr3-  matter. 

Protein 

Carbohydrates , 

Fat 

Ash,  including  grit  and  shell 
Albuminoid  ratio 


Strong  flocks 

Weak  flocks 

lbs. 

lbs. 

61.73 

56.93 

9.69 

8.50 

39-50 

37-72 

2.59 

2.41 

I.91 

1-73 

I  :  4.68 

I 

:  5.08 

The  records  for  the  two  original  flocks  and  all  their  progeny 
(amounting  to  76  strong  and  75  weak  flocks)  have  been  summarised  for 
the  three  years  1909-1911  {Tables  I  to  V).  The  strong  fowls  consumed 
more  food  than  did  the  weak  fowls.  Both  had  the  same  amount  of  grain, 
but  the  strong  fowls  were  able  to  consume  more  meal  and  meat  scrap. 
Consumption  of  grit  and  shell  were  practically  equal  in  the  two  groups.  The 
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Table  III.  —  Consumption  per  unit  live  weight  and  per  dozen  eggs  produced. 


Dry  matter  consumed  per  pound  of  live  weight,  in  lbs. 

Food  consumed  per  dozen  eggs  laid,  in  lbs 

Cost  of  food  per  dozen  eggs  laid 

Total  number   of  eggs  produced  per  hen 


Strong  flocks 

Weak  flocks 

17.68 

17.68 

7.68 

8.46 

$0,114 

$0,123 

125.36 

107.61 

Table  IV.   —  Hatching  and  mortality  records. 


Strong  flocks     |       Weak  flocks 

Number  of  eggs  set 

Percentage  of  fertile  eggs       ...        ... 

1.446 
89.4 
55,4 

49.6 

0.2081 
0.09096 

23-15 
108 

12 
U.I 

1-305 

91.4 
56.4 
51.5 

0.2198 

0.0767 
19.64 

104 
12 
12.5 

Percentage  of  eggs  hatched  in  fertile   eggs 

Percentage  of  eggs  hatched  in  number  set 

Average  weight  of  eggs  set  in  pounds 

Average  weight  of  chicks  hatched  in  lbs   .        

Percentage  mortality  of  chicks  to  six  weeks  of  age   .    .    . 

(  Total  nimiber  of  hens 

Flock     I 

,  ,.      i  Total  number  of  deaths 

mortality  l 

[Percentage   mortality 

Table  V.  —  Average  receipts  and  expenses  per  hen  per  annum. 


Total   .    .    . 

Strong  flocks 

Weak  flocks 

Receipts  : 

Value  of  eggs 

Value  of  gain  in  live  weight . 

$ 

3-12 

0.07 

s 

2.67 
0.06 

3-19 

2.73 

Expenses  : 

Cost  of  food 

1. 19 
0.08 

1. 10 

O.I  I 

Cost   of  loss  of  slock   .... 

Total  .    .    . 
Balance  profit    .    .    . 

1.27 

1. 21 

1.92 

152 
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number  of  lbs.  of  dty  matter  eaten  per  lb.  of  live  weight  averages  the  same 
for  both  strong  and  weak  birds  (Table  III),  bvit  whereas  the  strong  fowls 
required  only  7.68  lbs.  of  food  for  every  dozen  eggs  laid,  the  weaker  flocks 
required  8.46  lbs.  After  the  first  period  of  the  experiment,  egg  production 
was  consistently  heavier  in  the  strong  flocks,  the  difference  amounting  to 
17.75  eggs  per  hen  per  annum  and  being  stifficient  to  justify  the  selection  of 
stronger  pullets  for  egg  production. 

1 107  -  Rations  for  Growing  and  Fattening  Roasters  and  Capons.  —  buss,  w.  j.,  Ohio 

Agricultural  Experiment  Station.  Bulletin  No.    284,  pp.   155-172.  Wooster,  Ohio,    1916. 

Experiment  i.  —  The  object  of  this  experiment  was  to  compare  the 
relative  efficiency  and  economy  of  the  different  rations  for  the  production 
of  roasters  and  capons,  and  to  determine  the  amount  of  feed  required  to 
produce  one  pound  of  live  weight  increase.  The  chickens  used  were  139 
pure  and  56  cross-bred  Barred  Plymouth  Rocks,  the  crossbreds  being  the 
offspring  of  lyight  Brahma  and  Leghorn  crosses.  Of  these  195  birds  94 
were  cockerels,  all  except  8  of  which  were  caponised  when  4  months  old.  At 
the  start  the  chicks  were  only  two  months  old  and  they  were  kept 
under  experiment  for  32  weeks. 

The  five  rations  in  question  are  given  below. 

Ration  Grain  Mash 


II 


III 


IV 


maize 

2 

I 

parts 

ground     maize, 
beef        scrap. 

maize 

I 

" 

ground    maize 
beef        scrap. 

The  amount  of  maize  was    increased 

one  part  each 

week  so  that  by  the  32nd.  week, 

the  mash    con 

sisted  of  : 

32 

parts 

ground     maize. 

2 

beet  scrap. 

parts 

maize 
wheat 
oats 

2 
2 
I 

ground     maize. 

bran. 

beef    scrap. 

maize 
maize 

7 
3 
3 

4 

ground     maize. 
tankage, 
ground     maize, 
oilmeal. 

Ration  fed  for  12  weeks  bj-  which  time  the  chicks 
were  doing  so  badly  that  they  had  to  be  put  on 
Ration  I. 

In  addition  all  birds  had  access  to  grit,  charcoal  and  an  abundant 
supply  of  water.  The  mash  was  kept  in  hoppers  to  which  the  fowls  had 
access  at  all  times. 

Experiment  2.  --  The  feeding  trials  were  repeated  with  125  purebred 
Plymotith  Rock  capons,  using  exactly  the  same  rations  as  before,  except 
in  the  case  of  the  fifth  group  where  the  birds  were  fed  on  ration  I,  but  were 
confined  to  small  pens  instead  of  being  allowed  to  range.  Four  to  four  and 
a  half  months  old  birds  were  chosen  and  the  experiment  lasted  19  weeks. 
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The  adjoining  Table  summarises  the  results  of  the  two  experiments. 
Taking  the  average  of  both  trials,  ration  I  produced  a  slightty  higher  rate 
of  gain  than  did  the  others.  Ration  II  which  contained  a  constantly  de- 
creasing amount  of  protein  lowered  the  rate  of  gain  and  raised  the  food  con- 
sumption. The  bird,  fed  on  ration  III  consumed  the  most  food  per  bird 
and  per  pound  of  live  weight  increase  ;  the  cost  of  the  food  for  this  group 
was  about  30  per  cent  higher  than  that  for  the  others.  Capons  confined 
to  small  pens,  while  consuming  only  2  per  cent  less  feed  per  bird,  gained 
about  17  per  cent  less  than  capons  allowed  to  range,  and  the  cost  of  their 
food  was  consequently  17  per  cent  higher.  Prices  of  foods  used  in  the 
calculations  were  as  follows  : 


Shelled  maize 
Ground       " 
Wheat     .    .    . 
Bran   .... 
Oats    .    . 


Price  per  cwt. 

$ 

1. 00 
1.09 
1.50 
1.40 

1.25 


Beef  scrap 
Tankage .  . 
Oil  meal  . 
Grit.  .  .  . 
Charcoal.   . 


Price  per  cwt. 

$ 

2.75 
2.40 
1.80 
0.75 

2.25 


In  the  first  experiment  where  pullets,  cockerels  and  capons  were'  fed 
together,  capons  invariably  made  the  most  rapid  gains,  the  average  total 
live  weight  increase  being  for  capons  6.8  lbs.,  for  cockerels  6.1  lbs.  and  for 
pvdlets  4.6  lbs. 


Comparative  efficiency  of  rations  for 

fattening  roasters 

and  capons. 

J 

i 
i 

Exp( 

\.verage  total 
;ain  per  bird 

Average  total 
consumption  per  bird 

Food  consumec 
of  live  weight 

per  lb. 
increase 

Cost  of  food 
per  lb.  of  live 
weight  increase 

(< 

;riment 

Mean 

Experiment 

Mean 

Experiment 

Mean 

Experiment 

Mean 

I 

2 

I 

2 

I 

2 

I                 2 

lbs.         lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

cents. 

cents. 

cents- 

I 

6,5 

4.6 

5.55 

47,2 

37,7 

42.4 

7.3 

8,1 

7,7 

9,1 

10,1 

9.6 

II 

6,4 

4.5 

5,45 

49,2 

38,8 

43,5 

7.7 

8,6 

8,1 

8.7     10,3       9,5 

III 

6,6 

4,4 

5,50 

55,8 

41,3 

48,5 

8,5 

9,2 

8,8 

",7 

13,2 

12,4 

IV 

5,9 

4,6 

5,25 

45.5 

37,6 

41.5 

7,7 

8,2 

7,9 

9,1 

9,8 

9,4 

v 

5,8 

3.8 

4,80 

43,5 

36.2 

39.8 

7,5 

9,5 

8,5 

9',3 

11,9 

10,6 

Results  expressed  as  a  percentage  of  those  fed  on  ration  I. 


I 

100 

100 

100 

11 

99 

97.1 

98,2 

III 

102 

96,7 

99,5 

IV 

91,6 

99.2 

94.5 

V 

— 

82,4 

— 

100 

100 

100 

100 

100 

100 

100 

100 

100 

104.3 

103 

104,8 

105.3 

106,1 

105,1 

95,4 

101,6 

97 

118 

109,6 

"5,4 

"5,4 

"3,8 

"4,5 

128,3 

130,5 

128,7 

96,4 

99,8 

98,1 

104,8 

100,6 

103,2 

100,1 

96,8 

98,8 

— 

96,1 

— 

— 

117,1 



— 

"7,5 

I5O0 
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1108    Investigations  on  the  Number  of  Eggs  Produced  by  Certain  Fish. —  mart,  h., 

in   1//  .emcii:c  Fischerci-ZciH'.n,,  Year  Xlyl.  No.  16,  pp.  25S--^)o.  Munich,  August,  15,  191G. 

Very  little  is  known  with  regard  to  the  exact  number  of  eggs  prodticed 
by  various  species  of  fish  ;  hitherto  only  rough  estimates  have  been  made 
or  where  experiments  have  been  carried  out,  the  females  have  not  been  of 
the  same  age.  At  the  Bavarian  trout  hatchery  (Starnberg),  58  common  trout 
{Tmtta  jario)  and  54  rainbow  trout  [Trutta  iridea)  were  stripped  and  the 
ova  were  carefully  counted  with  results  given  in  Tables  I  and  II. 

It  would  appear  that  the  heavier,  i.  e.  the  older,  the  fish  the  greater 
the  number  of  eggs  produced  ;  but  if  the  results  are  considered  from* the 
point  of  view  of  production  per  unit  weight,  the  young  fish  yield  a  relative- 
1}^  larger  number  of  eggs,  though  the  eggs  are  not  so  heavy.  In  other 
words  with  a  given  quantity  of  matter  young  fish  form  a  larger  number  of 
eggs  than  do  older  fish. 

As  these  results  could  be  questioned  on  the  grounds  that  some  of  the 
fish   might    have    been  incompletely  stripped  or  that  the  fish  might  have 


Table  I.  —  Number  of  eggs  produced  by  common  trout. 


Wei 

ght  of 

fish 

No.  of  eggs 
per  fish 

Weight  of  eggs 

per  100  parts 

live  weight 

Weight 
1000  eggs 

No.  of  eggs 

per  unit  weight 

of  live  weight 

(i  kilog.) 

lbs. 

oz. 

lbs. 

OZ. 

. 

oz. 

7 

— 

8.5 

707 

23,6 

2.7 

2993 

8.5 

— 

10.5 

7.51 

22,0 

2.9 

2  646 

10.5 

— 

14 

879 

20,4 

31 

2594 

14 

— 

I 

5 

I  090 

21,0 

3.4 

2  178 

I 

5 

— 

2 

II 

I  293 

19,3 

3-7 

I  829 

over 

2 

II 

3017 

19,1 

3.6 

I  ^.39 

Table  II.  —  Number  of  eggs  produced  by  rainbow  trout. 


Weight  of  fish 

No.  of  eggs 
per  fish 

Weight  of  eggs 

per  100  parts 

live  -weight 

of 

Weight 
1000  eggs 

No.  of  eggs 

per  unit  weight 

of  live  weight 

(I  kilog.) 

Has. 

oz. 

lbs. 

OZ. 

oz. 

8.5 

— 

10.5 

945 

18.0 

1-7 

,      3  577 

10.5 

— 

14 

I  154 

16.6 

1.6 

3323 

^4 

—      I 

5 

I  547 

,  17-4 

2.0 

3065 

I 

5 

2 

II 

I  975 

I  G.I 

2-4 

2  332 

over 

2 

11 

2798 

15.8 

3.0 

I  823 
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Table  III.  —  Number  of 

eggs  produced  by  perch. 

I,ength  of  body 

We'ght    . 
of  body 

Weight 
of  eggs 

No.  of  eggs 
per  fish 

Weight  of  eggs 
per  100  parts 
live  weight 

No,  of  eggs 

per  unit  weight 

live  weight 

(i  kiiog.^ 

in. 

oz. 

gms.    (i) 

10.2 

8.7 

31.00 

304S0 

12.4 

121  000 

9.3 

6.9 

23.20 

26  390 

12.0 

129  000 

8.5 

6.5 

34-50 

24  980 

18.0 

133000 

9.3 

6.0 

27.60 

23  740 

16.2 

139  000 

7-3 

3-7 

14.00 

14  700 

13-I 

137  oco 

7-1 

2.4 

10.40 

II  160 

I5-0 

159  000 

7-1 

2-3 

9.94 

9  480 

15.4 

iz|6  000 

5-9 

1-4 

6.65 

6  120 

17.0 

157000 

5-4 

0.9 

3-97 

4  190 

15-3 

160  000 

5-2 

0.9 

5.10 

4  Sio 

20.0 

188  000 

51 

0.8 

5-05 

4  060 

22.5 

184  000 

50 

0.7 

4.46 

4320 

22.0 

203  000 

4-0 

0.4 

3-14 

3710 

18.5 

218  000 

Mean  6.9 

3.8 

13-77 

12934 

16.7 

159  538 

(i)  I  gtn.  =  0.035  oz.  =  0.56  drachms. 


Table  IV.  —  Number  of  eggs  produced  by  roach,  ruffe, 
and  Chondrostoma  nasus. 


Length 
of   body 

Weight 
of  body 

Weight 
of  eggs. 

No.  of  eggs 
per  fish 

Weight 

of  eggs 

per  100  parts 

live 

weight 

No.  of  eggs 

per  unit 

weight 

of  live  weight 
(I  kilog.) 

in. 

oz. 

gms. 

Roach   ....... 

9.8 

8.3 

37 

66  250 

;     ^5-5 

275  000 

Chondrostoma  nams   . 

14.4 

23.6 

97-75 

32  250 

13-4 

44  500 

Ruifc 

5-9 

13 

4-71 

4705 

i  "■' 

370  000 

begun  to  spawn  before  they  were  captured,  the  experiments  were  reptated 
using  perch  {Perca  fluviatilis).  Females  just  about  to  spawn  were  killed  and 
weighed.  Their  ovaries  were  removed,  part  of  each  was  dissected,  the  ova 
were  counted  and  accurately  weighed.  The  weight  of  the  whole  o^'ar^• 
was  likewise  determined  and  from  this,  the  number  of  eggs  in  each  fish 
was  calculated.  The  results  are  given  in  Table  III 'and  confirm  those  ob- 
tained in  the  ])revious  experiments. 

A  few  relevant  figures  for  roach  {Leuciscus  rutilus)  for  Chondrostoma 
nasus,  and  for  the  ruffe  {Acerina  cerniua)  are  appended  iu'Table  IV. 
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1 109 -The  Improvement  of  Carp  and  Pikeperch  Fisheries  in  Lake  Balaton,  Hun- 

gary(i).  —  Repassy,  M.  in  Halaszat  (Fishinjj;),  Year  XVII,  No.  10,  pp.   93-99.  Burlapest, 
May  15,  1916. 

In  1915,  the  company  which  holds  the  fishing  rights  of  Lake  Balaton 
adopted  a  new  scheme  for  restocking  the  lake.  It  was  decided  to  propagate  the 
more  valuable  kinds  of  fish  and  more  especially  carp  and  pikeperch,  the  lat- 
ter being  the  species  of  the  greatest  economic  importance.  The  close 
season  was  fixed  for  the  whole  of  the  month. of  April.  During  that  period 
artificial  spawning  beds  are  to  be  laid  down  in  places  frequented  by  pike- 
perch, and  when  spawning  is  finished  the  ova  are  to  be  collected  and  placed 
in  baskets  close  in  to  the  shore  and  where  the  water  is  fairly  still.  Five 
hundred  spawning  beds  are  to  be  used  and  it  is  expected  that  the  eggs  col- 
lected will  amount  to  at  least  50  millions.  Every  autumn  10  tons  of  select- 
ed fry  will  be  set  free  in  the  lake.  This  will  con.sist  either  of  one  year  old 
pikeperch  averaging  2  ^/^  to  3  ^  ozs.  or  two  year  old  carp  weighing 
from  ^/4  to  I  %  oz. 

Ever  since  the  fishing  was  brought  under  revised  management  in  1900, 
careful  records  have  been  kept  of  the  amounts  of  the  different  species  taken 
from  the  lake.  The  figures  from  1900-1915  are  given  in  Table  I.  The  to- 
tal amount  of  fish  landed  varies  considerably  from  year  to  year.  Daily 
catches  even  are  extremely  irregular,  in  one  instance  there  is  a  record  of  as 
much  as  30  Ions  being  taken  in  one  day  in  the  Siolfolk  fishing  ground 
alone.  To  eliminate  these  variations  as  much  as  possible  the  figures  have 
been  collected  into  two  6  year  periods  in  Table  II. 

Treated  in  this  way  the  records  show  that  there  has  been  a  perceptible 
change  in  the  proportion  which  valuable  species  bear  to  inferior  ones,  re- 
sulting in  a  small  increase  of  the  former,  \yith  regard  to  the  total  produc- 
tion, there  has  been  little  variation  between  the  two  periods,  the  annual  pro- 
duce being  15.7  lbs.  in  the  first  period  and  15.5  lbs.  during  the  second  period 
per  cadastral  arpent.  These  figures  are  low  compared  to  yields  obtained 
in  artificial  lakes,  and  bearing  in  mind  the  limits  of  the  food  supply  in  na- 
tural waters  it  would  appear  that  they  are  not  susceptible  to  much  increase. 
The  improvement  of  the  fishery  will  rather  be  in  the  direction  of  developing 
the  valuable  species  at  the  expense  of  the  inferior  ones  which  are  still  six 
times  more  numerous  than  carp  and  pij^eperch.  During  the  second  six 
years  period  the  slight  change  in  ratio  between  the  valuable  and  inferior 
kinds  (about  10  per  cent)  made  a  difference  in  the  returns  of  over  £  750 
per  annum  ;  and  if  it  were  possible  to  replace  another  loo  tons  of  bream  or 
shad  by  100  tons  of  carp  the  annual  value  of  the  fish  landed  might  be  in- 
creased by  about  £3000. 

In  the  years  1901,  1906  and  1909  carp  fry  were  set  free  in  Lake  Bala- 
ton and  it  may  be  seen  from  Table  I.  that  these  attempts  at  stocking  the 
lake  had  a  distinct  effect  on  the  catches  of  the  following  seasons. 


(i)  See  B.  Feb.  1916,  pp.  180-187  :  Fishing  and  Fiih  Cullu  e  in  Hungary.  Original  article  by 

J  .   DE  lyANDGRAF. 
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FARM    ENGINEERING. 


mo-  Machinery  Cost  of  Farm  Operations  in  Western  New  York.  —  Mo  wry,  h.  ir.  in 

Bulletin  No.  338.   United  States  Department  of  A  riculture.   M'ashington.  D.  C,    Uinuary 
iS,  1916. 

The  aim  of  the  writer  (Assistant  Agriculturist,  Office  of  Farm  Mana- 
gementj  is  to  determine  what  is,  under  normal  conditions,  the  average  ser- 
vice given  by  agricultural  implements  generally  in  use  in  seven  different 
counties  in  New  York  State  :  Niagara,  Orleans,  ]\Ionroe,  Wayne,  Genesee 
Livingston  and  Ontario.  In  response  to  an  -enquiry  addressed  to  several 
thousands  of  farmers,  reports  were  received  on  some  thousands  of  machines 
of  19  different  kinds  :  I  165  walking  ploughs,  294  sulley  ploiighs,  I  169 
spring-tooth  harrows,  824  spike-tooth  harrows,  738  disc  harrows  i  173  land 
rollers,  I  061  grain  drills,  72  one-row  corn  planters,  97  two-row  corn  plan- 
ters, I  114  one  horse  cultivators,  881  riding  cultivators,  217  cabbage  trans- 
planters, 359  engine  sprayers,  i  232  mowers,  i  217  hay  rakes,  -|i6  hay 
tedders,  563  bean  harvesters,  i  028  grain  binders,  and  458  corn  binders. 

Method  of  Computing  Replacement  Costs.  —  The  replacement  charge  per 
year,  per  acre,  or  per  day  is  based  on  the  proportional  use  and  not  on  the  sale 
price  of  the  machine  at  any  time  during  its  life.  For  the  farmer  who  ex- 
pects to  remain  in  business  for  a  pei^iod  exceeding  the  life  of  the  machine,  this 
is  the  logical  method  to  use. 

The  tables  of  which  we  give  an  extract,  will  be  found  viseful  in  esti- 
mating the  machinery  cost  of  work  and  the  fair  charge  against  work  already 
done.  They  will  also  assist  the  man  expecting  to  give  up  farming  and  sell 
his  m.achinery,  or  wishing  to  buy  secondhand  implements.  Both  buyer 
and  seller  will  then  have  a  fair  means  of  arriving  at  a  fair  value  in  their 
transactions. 

Method  of  Computing  the  Interest  Charge  (i).  --  Where  a  ])art  of  the 
first  cost  of  equipment  is  charged  off  annually  to  provide  for  its  replacement, 
the  average  investment  upon  which  interest  must  be  allowed  is  shown  in 
the  table  below  : 

Method  of  Determining  the  Service  of  Farm  Machinery.  —  The  writer  de- 
scribes the  method  used  to  obtain  his  results  :  it  is  based  on  the  average  fi- 
gures for  each  type  of  implement  in  New  York  State. 

The  ser^'ice  expressed  in  acres  was  obtained  by  multiplying  the  service 
in  years  by  the  average  work  done  annually.     The  work  in  days  was  found 


(i)  The  average  investment  in  equipment,  where  a  fraction  of  its  first  cost  is  cliargcd 
off  each  year  for  replacement,  may  be  found  by  the  rule : 


Average  investment  =  first  cost  X 


years  of  service  -\-  i 
years  of  service  X  - 


By  multiplying  the  average  investment  by  the  prevailing  rate  of  interest  in  the  locality 
when-  the  eciuipment  is  located  the  annual  interest  charge  against  the  e(|uipnient  is  lound. 
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Fraction 

of  cost  new  charged 

off  annually 


All 

One-half  .  , 
One-third  . 
One-fourth  . 
One  fiflh  .  . 
One-sixth  .  . 
One- seventh. 


Average 
investment 

(par  cent 
of  first  cost) 


% 
100.00 
75.00 
66.66 
62.50 
60.00 
58.33 
57-14 


Fraction 

of  cost  new  charged 

off  annually 


One-eighth  . 
One-ninth  . 
One-tenth  . 
One-eleventh 
One-twtlfth 
One-thirteenth 
One  fourteenth 


Average 
investment 

(per  cent 
of  first  cost) 


% 
56.25 
55.55 
55-00 
54-54 
54-17 
53.84 
53-57 


Fraction 


Averse 
investment 


of  cost  new  charged 

(per  cent 

off  annually  ^f  fi^st  cost) 


One  fifteenth 
One-sixteenth 
One- seventeenth 
One  eighteenth 
One-nineteenth 
One-twentieth . 


% 
53-33 
53-12 

52.93 
52.77 
52.63 

52.50 


by  dmding  the  service  in  acres  by  the  normal  acreage  or  day's  work  done  by 
the  machines. 

Cost  of  Repairs.  —  Where  ordinary  care  is  used  by  the  operator,  the 
repair  charges  should  make  up  bnt  a  small  proportion  of  the  total  cost. 

Relation  of  Annual  Repairs  to  First  Cost.  —  The  writer  gives  the  type  of 
implement,  the  annual  cost  for  repairs  calculated  as  per  centage  of  the  first 
cost,  and  the  average  present  value  of  the  equipment.  The  percentage 
varied  from  1.2  to  5.8  except  for  the  v/alking  plough  for  which  the  per- 
centage was  over  20.5. 

Shelter.  —  There  are  no  data  available  on  the  relative  hfe  of  machinerv' 
when  housed  and  when  not  housed.  Farmers  allow  20  per  cent  of  the  first 
cost  cf  the  machine  in  cases  where  special  shelter  is  necessary. 

Relation  of  M-achinery  Cost  to  Total  Cost  of  Farm  Operations.  —  The  writer 
takes  account  of  man-time  and  horse-time.  One  man  is  able  to  manage  all 
the  implements  except  the  cabbage  transplanter  which  requires  three  men. 
The  machine  cost  of  the  different  operations  does  not  exceed  50  per  cent  of 
the  whole:  ranging  from  4.7  per  cent  for  the  walking  plough  to  42.8  per  cent 
ior  the  grain  binder. 

Conclusion.  —  The  data  collected  by  the  writer  should  help  agricitl- 
turists  to  determine  the  probable  length  of  service  for  the  various  imple- 
ments, the  normal  cost  of  repairs,  and,  allowing  for  the  size  of  their  hold- 
ings,  to  decide  whether  to  buy  or  hire  farm  machinery. 

nil  -  Maillet  Motor  Cultivator  with  Controlled  Rotary  Blades.  —  fremiel,  victor,  in  Le 

Genie  rural,  8th  year,  No.  62,  Xew  .Scries,  No.  2  ot  191?-.,  pp.  9-1  (,  Paris,  jnly,  1916. 

This  invention  is  a  distinct  advance  on  the  2  or  3  speed  motors  of  the 
usual  American  pattern.  In  practice  the  2  or  3  speeds  are  unsatisfactory 
and  often  difficult  to  operate,  whether  by  shifting  the  blades  on  their  axle 
or  by  changing  the  speed  of  rotation  ;  this  latter  method  leads  to  objection- 
able compHcation  in  the  gear-box.  In  order  to  avoid  these  difficulties  the 
inventor  has  combined  the  speed  of  rotation  with  the  travelHng  speed. 
He  has  designed  a  ploughing  mechanism,  illustrated  in  Fig.  2,  which  consists 
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essentiall}^  of  an  axle  carrying  a  spiral  blade.  This  does  the  work  of  a  series 
of  little  ploughs  with  the  working  parts  :  coulter,  share  and  mould-board. 
This  mechanism  is  caused  to  rotate  by  the  same  motor  which  moves  the 
whole  machine  forward  along  the  line  of  work. 

As  the  machine  moves  forward,  the  soil  along  the  whole  length  of  the 
spiral  blade  is  successive^  lifted  and  tiirned  by  the  appropriate  combined 
action  of  the  rotating  and  travelling  gears.  To  provide  the  range  of  speeds 
desired,  the  designer  has  fitted  two  sets  of  gearing  operated  by  levers  or 
pedals.     The  speed  of  rotation  is  so  controlled  relative  to  the  travelling  speed 

]\'Iaili,KT  Cultivator. 


Fig. 


General  view. 


that  any  cut  ma}^  be  taken  from  a  mere  shaving  to  a  large  swathe,  z.  ^. 
the  soil  is  finely  or  coarsely  cultivated. 

The  motor  and  clutch  are  enclosed  in  a  case  4  (fig.  2)  which  contains 
the  gears  A  and  B  giving  the  two  speeds  to  the  shaft  5,  thence  to  the  be- 
vel-pinion 6  and  bevel-wheel  7  keyed  on  the  transverse  shaft  8.  On  this 
shaft  two  pinions  C  and  D  engage  with  the  wheels  10  and  10  a  ;  this  allows 
the  speed  of  shaft  11  to  be  varied  according  to  which  pair  of  wheels  are  in 
gear. 

Forward 
In  gear  movement  Blades 


A   and  (.' 

32.8  yards 

QO  turn 

A       "  I) 

43-7   " 

90   " 

B       "  C 

44.8   " 

130   " 

p.       "  D 

60 .1   " 

130 
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Fig.   _|.  — Second  Model  of  the  INIaillet  cultivator. 
Plan. 
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Fig.  3.  —  I'lonl  view, 
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The  end  of  shaft  8  carries  the  sprocket  27  which  drives  the  cultivator 
by  a  chain.  The  axle  of  the  cultivator  is  cast  with  flanges  36  to  which  the 
spiral  blades  37  are  attached. 

The  other  end  of  shaft  ii  carries  a  pinion  12  which  turns  the  driving 
wheel  15  through  a  gear  13  mounted  on  the  hub  14. 

As  shown  ill  fig.  2,  the  hub  14  of  the  driving  wheel  is  carried  far  out 
on  the  axle  16  so  that  the  load  in  the  latter  is  as  close  as  possible  to  the  cen- 
tre of  gra\aty  of  the  wheel.  The  track  of  the  machine  can  be  altered  by  mov- 
ing the  sleeve  17  along  the  axle  16  to  which  it  can  be  fixed  by  bolts. 

To  keep  the  machine  level  when  at  work,  the  lever  24  (fig.  3)  is  used  ; 
this  is  connected   to  a  centre-piece  20  controlled  by  a  hand  lever. 

In  another  model,  illustrated  in  fig.  4,  the  machine  consists  of  a  frame 
40  carried  by  two  wheels  41  which  serve  both  for  driving  and  steering; 
the  motor  42  and  clutch  43  are  covered  by  a  bonnet  44.  A  first  gear-box 
47  controls  both  the  travelling  speed  and  that  of  the  implement ;  a  second 
gear-box  48  acts  independently  on  the  travelHng  speed.  This  machine, 
like  that  described  above,  provides  two  changes  of  speed  ;  to  keep  the  axle 
parallel  with  the  plan  of  the  machine  on  level  ground,  the  hand  controls 
54  acts  on  the  verticle  springs  52  (fig.  5)  ;  on  uneven  country  they  allow 
the  wheels  to  adapt  themselves  to  the  irregularities  of  the  ground  without 
altering  the  position  of  the  machine  laterally.  Two  other  springs  53  act 
horizontally  and  keep  the  track  parallel  to  the  frame.  The  machine  is 
steered  by  controlling  these  springs.  A  shoe  57  regulates  the  working  depth 
and  keeps  the  direction.  In  working  ridges  this  shoe  is  furnished  with  a 
cutter. 

The  cultivator  58,  situated  in  the  rear,  is  made  in  two  portions,  one  with 
a  right  and  the  other  with  a  left-handed  spiral,  allowing  for  earthing  up  or 
splitting  the  ridges.  The  machine  can  be  used  for  all  kinds  of  farm  work ; 
it  will  draw  a  plough  or  drive  thrashing  or  other  machines. 

There  is  a  special  model  for  vine^'ard  work ;  the  constructional  details 
are  similar  to  those  reproduced  in  figs.  4  and  5. 

1 1 12  -  Petrol  Tractor  for  Drain  Digging.  —  Perkins,  Frank,  in  Engireenn«  Record,  Vol.  47, 

N"  5,  p.  134.  New  York,  JUI3'  29,  1916. 

Weight  15  tons  ;  motor  60  H.  P.  ;  2  caterpillars  30  in.  wide  allow  the 
machine  to  operate  on  soft  land  where  teams  could  not  well  be  used.  The 
tractor  carries  a  drum  16  in.  diameter  by  24  in.  long  which  can  roll  1000  ft. 
of  ^/^  in.  cable  ;  paying-out  speed  :  10  to  14  ft.  per  minute.  Mode  of  ope- 
ration :  the  plough,  which  can  dig  a  drain  2  feet  wide  and  3.5  feet  deep,  is 
attached  to  the  tractor  by  the  cable,  the  drum  being-  de-clutched,  the  trac- 
tor moves  forward  to  the  finishing  point.  The  drum  clutch  is  then  let  in 
and  the  cable  wound  up  taut ;  the  tractor  is  kept  stationary  bj^  two  anchors 
situated  in  front.  The  cable  is  wound  in  until  the  plough  reaches  the  end 
of  the  drain.  When  it  is  desired  to  move  forward  the  anchors  are  lifted. 
Travelling  speed  :  2  miles  per  hour. 
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Petrol  tractor  for  drain   digging. 

1 113  -  Simple  Steam  Sterilizer  for  Farm  Dairy  Utensils.  —  ayers,  henry,  and  Taylor, 

G.  R.,  in  Farmers'  BuUdin  748.  Washington,  D.  C,  July  22,  1916. 

The  sterilizer  consists  of  a  roasting-pan  A  which,  with  its  insulated 
cover  B,  forms  the  bottom  of  the  box  C,  and  is  heated  by  a  two-burner  oil 
stove,  (fig.  i). 

The  cover  is  made  of  galvanised  iron  ;  the  lower  part  is  covered  with 
asbestos  and  overlaps  the  ends  of  the  plan.    Instead  of  asbestos,  paper  com- 

Sterilizer  for  dairy  utensils. 


Fig.    I.  —  Parts  for    the  sterilizer. 


pletely  enclosed  in  sheet  iron  may  be  used.     A  hole  i  14  inches  in  diame- 
ter is  made  in  the  centre  of  the  cover  and  a  pipe  soldered  to  it  4  ^  inches  in 
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height.     The  diagonal  strips  on  the  cover  B  act  as  supports  for  the  cans  or 
other  utensils  to  be  sterilised. 

Method  of  Operation  :  Fill  the  roasting  pan  with  water  to  the  depth 
of  I  inch.  Heat  until  the  steam  coming  from  the  end  of  the  outlet  pipe 
reaches  a  temperature  of  205°  F.  Place  the  can  to  be  sterilised,  preferabl)'' 
enclosed  in  an  insulating  cover,  upside  down  over  the  outlet  and  leave  for 


Fig.  2.  —     The  sterilizer  in  action. 

5  minutes,  (fig.  2)  then  remove  and  place  upright  on  the  floor.  The  can 
should  be  absolutely  dry  in  one  or  two  minutes  if  the  temperature  has 
reached  205°  F. 

Cost  of  Operation  :  The  two  burners  use  one  pint  of  paraffin  per  hour. 
Taking  oil  at  10  cents  a  gallon,  the  cost  of  sterilising  three  cans,  with  covers 
and  strainers,  is  about  i  cent  for  35  minutes  operation.  One  inch  of  water 
in  the  roasting  pan  will  furnish    steam  at  211'^  F.  for  about  50  minutes. 
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1 1 14 -Farm  Management  Practice  of  Chester  County  Pa.,  U.  S.  A.  -  Spillm.an,  w.  j,. 
Dixon,  M.  M.  ami  Billings,  G.  A.,  in  Untied  St.ilcj  Dcf^'^rtment  0/  A^ricuV.iin'  Bulletin 
iSr°   341,    (Profess  nun  1  Paper),  pp.  i-og.  V\'ashii;gt(m,  January,  17,  1916. 

This  report  from  the  Office  of  Farm  Management,    United  States  De- 
partment of  Agriculture,  based  on  the  analytical  study  of  643  farms  in  Ches- 
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ter  County,  Pa,  is  designed  to  work  out  a  method  of  studying  farm  manage- 
ment in  a  particular  district,  to  discover  fundamental  principles  of  farm 
management  and  to  work  out  their  application  to  the  agriculture  of  the  dis- 
trict. 

The  more  important  of  the  fundamental  principles  of  farm  management 
brotight  out  clearly  in  this  stud}^  and  amply  confirming  similar  studies,  are  : 

The  tA^oe  of  farnu'ng  followed  in  any  given  case  must  be  adapted  to 
local  soil,  climatic  and  labor  conditions,  and  especially  to  local  conditions 
with  reference  to  m.arkets  and  market  facilities,  as  well  as  to  the  business 
conditions  existing  on  the  individual  farm. 

Wh^n  the  conditions  affecting  the  agriculture  of  a  region  have  remained 
stable  for  a  considerable  period  loca,l  agricultural  practice  tends  to  become 
approximately  what  it  should  be  for  the  best  results,  provided  the  practice 
which  gives  the  best  immediate  returns  does  not  unfavorably  affect  soil 
fertilit}^  When  conditions  change,  even  slight!}- ,  if  the  change  is  permanent, 
local  farm  practice  begins  to  change  and  ultimatel)^  adapts  itself  to  the  new 
conditions. 

Success  in  farming,  measured  in  terms  of  the  family  income  and  stand- 
ard of  living,  is  directly  proportioned  to  the  magnitude  of  the  farm  business. 
With  the  types  of  farming  generally  adapted  to  this  locality  many  of  the 
farms  foutid  in  this  survey  are  too  small  to  permit  a  satisfactory  standard 
of  living. 

In  the  matter  of  yield  of  crops  per  acre,  the  point  of  dimishing  returns 
is  reached  on  a  considerable  proportion  of  farms.  Profits  increase  as  yields 
increase  until  the  yields  are  considerably  above  the  average  for  the  locality, 
but  beyond  this,  increased  yields  are  obtained  at  the  expense  of  farm  profits. 

In  quantity  of  product  per  dairy  cow,  the  point  of  diminishing  returns 
is  not  reached  in  ordinary  farm  practice.  Hence,  on  dairy  farms,  quantity 
of  product  per  cow  is,  on  the  average,  a  more  important  factor  in  success 
in  farming  than  yield  of  crops  per  acre. 

It  is  both  easier  and  more  profitable  to  increase  low  acre  3delds  than 
high  ones,  and  a  small  product  per  cow  than  a  large  one.  In  other  words, 
profits  can  be  increased  more  easily  by  attention  to  the  weakest  points 
in  a  system  of  farming.  The  more  vital  the  weakness,  the  greater  the  in- 
crease in  profits   that  can  easil}'  be  made. 

With  a  given  type  of  farming,  under  given  conditions,  there  is  a  cer- 
tain way  of  dividing  acreage  among  the  several'  enterprises  of  the  farm 
which  is  more  profitable  than  any  other  way;  that  is,  there  is  a  most  pro- 
fitable acreage  for  each  crop.  .Similarly  there  is  a  most  profitable  propor- 
tion of  income  from  each  source.-  If  the  acreage  of  any  crop  or  the  propor- 
tion of  income  from  any  enterprise  be  greater  or  less  than  this  optimiun, 
the  profits  of  the  farm  as  a  whole  are  lowered  thereby. 

Certain  enterprises  may  be  distinctly  profitable  when  occu])\ing  a 
minor  position  in  the  farm  business  and  distinctly  unprofitable  if  made  major 
enterprises.  This  appears  to  be  true  of  fruit  growing  in  Chester  County, 
and,  to  a  less  extent,  of  poultry  keeping. 
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On  small  farms  the  expense  of  operation  is  much  greater  per  unit  of 
product  than  on  large  farms  of  similar  type. 

Diversity  of  the  farm  business  is,  a  a  rule,  an  important  factor  of  suc- 
cess in  farming.  A  medium  degree  of  diversity,  sufficient  to  give  food, 
seasonal  distribution  of  labor,  complete  utilization  of  land,  and  a  consider- 
able variety  of  sale  products,  is  better  than  either  extreme  diversity  or  a 
low  degree  of  diversity. 

These  general  principles,  applj'ing  to  a  wide  region  in  the  Middle  At- 
lantic States,  have  led  to  important  conclusions  bearing  on  possible  improve- 
ments in  Chester  County  farming.  The  more  important  appUcations 
of  the  above  principles  to  the  agriculture  of  the  district  studied  are  given 
below. 

The  standard  rotation  of  the  section,  viz.  ist  5^ear :  corn —  2nd  year : 
corn,  potatoes  and  oats—  3rd  year :  wheat—  4th  and  5th  years :  timothy 
«.nd  clover— should  be  changed  to  the  following  :  ist  and  2nd  years  : 
corn —  3rd  year  :  annual  hay  crop  and  potatoes —  4th  year:  wheat—  5th 
and  6th  years :  timothy  and  clover.  Oats  are  unprofitable  in  this  district. 
The  Chester  Countj^  farmer  should  grow  a  little  more  corn  than  he 
needs  for  home  use.  The  total  hay  area  (including  annual  hay  crop)  should 
occupy  between  40  and  50  per  cent  of  the  land  under  crops.  It  does  not 
pay  to  buy  hay  in  this  districts,  unless  the  cows  are  of  the  highest  dairy 
type.  Dairying  should  normally  be  the  leading  enterprise  with  about  one 
cow  to  each  4  or  5  acres  of  cultivated  land.  The  average  return  per  cow 
for  dairy  produce  is  §80  and  where  the  receipts  per  cow  are  less  than  S50 
per  annum,  the  larger  the  herd,  the  smaller  the  labour  income.  More 
heifer  calves  should  be  raised  to  replace  old  cows.  Bullock  fattening  is 
not  worth  while,  as  a  main  line  of  business,  except  on  large  farms  where 
labour  is  scarce.  A  few  hogs  should  be  fed  for  market  but  the  district 
is  unsuitable  for  sheep  farming.  As  regards  poultry',  100  to  150  hens  are 
more  profitable  than  larger  or  smaller  flocks.  Fruit  and  garden  produce 
should  be  grown  chiefly  for  home  use.  Potatoes  probably  occupy  about 
their  proper  place  in  Chester  County  farming. 

Yields  per  acre  can  profitably  be  increased  up  to  about  40  per  cent 
above  the  average  :  be^'ond  this  the  labour  income  falls  off.  The  latter  in- 
creases with  the  size  of  the  farm,  but  with  small  farms  of  under  40  acres,  the 
income  is  too  low  to  maintain  a  good  standard  of  living. 

Farms  where  "  diversity  "  is  about  the  average  for  the  section  are 
usually  more  profitable  than  those  where  farming  is  either  more  or  less  di- 
verse than  the  average. 

The  following  brief  description  will  ^erve  to  show  the  methods  used  to 
collect  and  classify  the  data  forming  the  basis  of  the  present  study.  Chester' 
County  was  chosen  for  these  reasons  :  The  soils  of  the  area  are  extremely 
uniform  in  character,  thus  giving  uniformity  to  the  farm  practice  of  the  dis- 
trict and  permitting  comparison  to  be  made  \\dthout  the  disturbing  element 
of  variations  in  type  of  soil ;  the  district  has  long  since  passed  the  stage  of 
pioneer  farming,  so  that  the  forces  which  control  the  type  of  farming  have 
had  sufficient  time  to  assert  themselves  and  produce  a  highly  stable  agri- 
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culture,  which  now  changes  only  when  economic  or  other  conditions  change. 
The  local  agriculture  therefore  lends  itself  admirably  to  a  study  of  the  fun- 
damental principles  of  farm  organisation. 

This  report,  relating  to  the  period  March  i,  1911  to  March  i,  1912, 
includes  as  has  been  stated  above,  the  analytical  study  of  643  farms.  For 
each  of  these  a  valuation  has  been  made  of  all  farm  property  ;  the  propor- 
tion of  capital  invested  in  land,  buildings,  live  stock,  implements  and  machi- 
nery, supplies  and  cash  for  current  expenses  ;  the  source  of  income  and  the 
amount  from  each  ;  the  value  and  amount  of  expenditures  ;  and  numerous 
other  items  bearing  on  profit  in  farming. 

Besides  this  general  study  of  each  farm  a  full  account  is  given  of  the 
geography,  topography,  geology  and  drainage  S5^stems  of  the  district.  Fur- 
ther the  agricultural  history  of  the  area  is  survej-ed,  principally  since  1840, 
when  the  decennial  census  of  live  stock  was  begun  as  part  of  the  Government 
scheme  of  agricultural  statistics.  Table  I  gives  some  idea  of  the  profound 
changes  that  occurred  in  eastern  agriculture  during  the  decade  1840  -  50. 
About  this  time  there  was  an  enormous  extension  of  agriculture  in  Ohio 
and  the  Mississippi  Vallej's.  I<ater,  about  1870,  the  city  of  Philadelphia 
began  to  exert  its  influence  on  the  local  farming,  and,  with  the  increasing 
town  populations  of  the  neighbourhood,  the  dairy  side  of  the  industry  be- 
came dominant. 


Table  I.  —  Census  data  showing  changes  in  the  agriculture  of  Chester  County. 


Live  stock   and  crops 


1840 


1850 


i860 


1870 


1880 


i8go 


I  goo 


Dairy  cows 

other  cattle 

Swine 

Sheep 

Milk  sold  (thousands  of  gallons) 

Butter   produced   (thousands  of 
pounds) 

Wheat  (thousands  of  bushels)  . 

Barley  thousands   of  bushels)  . 

Oats  (thousands  of  bushels)   .  . 

Rye  (thousands  of  bushels)    .  . 

Corn  (thousands  of  bushels)  .  . 

Hay  and   forage  (thousands  of 
tons) 


16000 
45000 
64500 
56700 


438 

45 

I  080 

86 

826 


78 


19604 
35  500 
36600 
13400 


2092 

547 

2 

I  1461 

1339 


961 


25900 
29900 
31  500 
II  700 

2730 
801 

5! 

1  227; 

32 

I  5901 

94 


32  700 
21  100 
28  200 
13  100 
1598 


754 

1.6 

1034 

12! 


42  400 
18  400 
34000 
15  100 
5  759 

4247 
775 
0.9 

I  137 

20 

1965 


1261 


49300 
12000 
35600 
II  200 
24000 

1628 
882 

0.2 
8681 

19 
1959! 

162  i 


45700 

45400 

21  700 

19700 

30500 

21  400 

9:Poo 

5300 

17038 

20  206 

I  314 

573 

785 

928 

0.2 

01.2 

925 

777 

22 

27 

2687' 


In  order  to  make  the  comparisons  on  which  the  bulletin  is  based  of 
real  value,  i'c  was  necessary  to  limit  the  work  to  the  378  farms  on  which 
the  farmer  himself  took  a  man's  part  in  the  work  of  the  farm.  This  in\-olv- 
ed  the  rejection  of  :  16  farms  owned  and  managed  by  women  who  did  none 
of  the  farm  work  ;  24  farms  run  b}'  paid  managers  ;  27  farms  devoted  wholly 
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Table  II.  —   Utilisation  of  land  and  value  of  real  eslats 


M 

«j 

Sizes  of  farms 

Average 

Si 

i 

1 

3 

V 

si 
0 

Wood- 

a 

cd 

h 

in  acres 

1 
1 

size 

U3 

0. 
S 

1 

land 

■a 
> 

1 

Acres 

% 

% 

% 

%' 

% 

% 

$ 

% 

13   to     40     . 

54 

28 

75 

67 

8 

9 

5 

II 

123 

21 

41    to      60     . 

61 

52 

72 

62 

10 

10 

8 

10 

94 

24 

61    to      80     . 

60 

73 

72 

63 

9 

II 

7 

10 

94 

24 

81    to    100     . 

68 

93 

71 

62 

9 

10 

10 

9 

91 

23 

loi   to   120    . 

52 

no 

71 

60 

10 

12 

8 

10 

86 

27 

121   to   160    . 

61 

136 

66 

58 

7 

13 

II 

II 

84 

26 

161   to  393     . 

22 

203 

73 

58 

14 

1.0 

XI 

7 

87 

29 

All  sizes   .   .    . 

378 

90 

71 

61 

ID 

II 

9 

9 

90 

25 

(i)  Per  cent  pasture  is  of  total  crop  and  pasture  area. 


Table  III.  —  Distribution  of  crops. 


1 
Acre  groups 

13  to 
40 

41  to 
60 

Ci  to 
80 

81  to 
100 

lOI    to 

120 

121    to 

160 

Over 
160 

All  farms 

Number  of  farms 

54 

61 

60 

68 

52 

61 

22 

378 

Corn 

237 

22. r 

20.5 

19.6 

20.4 

18.2 

18.3 

19.8 

Silage 

0.6 

0.2 

1-3 

2.0 

3-0 

2.8 

5-7 

2.5 

To:al  corn   .    .    . 

%4.3 

82.3 

21.8 

%l.6 

23.4 

21.0 

84.0 

22.3 

Potatoes  

7-9 

8.5 

5-8 

6.8 

59 

4-9 

4-9 

6.0 

Wheat 

17.4 

18.9 

^9-5 

18.3 

17.6 

18.3 

16.9 

18.2 

Oats 

4.8 

5-3 

6.3 

6.7 

6.1 

6.4 

7-5 

6.4 

Hay 

39-9 

4C.2 

44-3 

43-8 

42.7 

47.2 

44.6 

44.0 

Fruit 

;        3-7 

3-0 

2.2 

2.3 

3-8 

1.9 

1-5 

2.5 

Truck    

1        ''■^ 

1.4 

0.1 

0.1 

0.2 

O.J 

03 

0.3 

Special  (a) 

0.2 

— 

— 

— 

— 

— 

— 

Miscellaneous  (h)    .    .    .    . 

0.5 

0.2 

— 

0.4 

0.3 

0.2 

03 

0-3 

Total   .    .    . 

j     100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

(a)  Tobacco.  —  (6)  Millet 

,  rye,  etc. 
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to  hot-house  business,  mainly  mushrooms  ;  also  57  tenants  paid  cash  rent, 
75  a  half-share,  and  14  who  furnished  only  labour  and  received  Yi  of  the 
farm  prodiice.     Other  records  were  incomplete  and  were  discarded. 

The  uniformity  desirable  in  a  study  of  this  kind  is  maintained  in  the 
378  farms  dealt  with  in  Tables  II,  III,  IV,  and  V,  where  they  are  divided 
into  7  classes  according  to  their  size. 

Table  IV,  —  Animal  units*  per  100  acres  of  crops. 


Kind  of  live  stock 


Size  of  farms  in  acres 

40 

41  to 

61  to 

80  to 

lOI    to 

121  to 

Over 

or  less 

6q 

80 

100 

120 

160 

160 

20.3 

21.2 

19.I 

19.7 

23.2 

19.2 

18.4 

05 

0-3 

0.8 

0.5 

— 

— 

— 

1.6 

2.3 

2.0 

2.3 

2.3 

2.4 

2.6 

0.1 

0.4 

0.4 

0.6 

0.8 

0.7 

0.8 

O.I 

0.3 

2-3 

0.5 

— 

0.8 

4.6 

II. 2 

8.9 

7-7 

7.2 

6.8 

6.2 

6.3 

0.1 

0.3 

0.5 

0.4 

0.1 

0.7 

0.6 

— 

O.I 

0.1 

0.2 

0.8 

0.4 

0.7 

1.6 

0.9 

0.4 

0.9 

0.9 

2.0 

1.2 

4-5 

2.7 

2.5 

2.1 

1-5 

1.4 

0.7 

All  farms 


Dairy  cows . 
Beef  cows  . 
Young  cattle 
Bulls  (a)  .  . 
Steers  .  .  . 
Horses  .  .  . 
Colts  (a)  .  . 
Sheep  .  .  . 
Hogs  .  .  . 
Poultry    .    . 


20.4 
0.3 
2.4 
0.5 
1.2 
7.2 
0.4 
0.4 
I.I 
2.0 


a  Number  of  animals  per  farm. 

*  One  animal  unit  equals  one  or  other  of  the  following  groups  of  animals,  which  consume  equivalent 
amounts  of  food :  i  adult  horse  —  i  dairy  cow  —  2  young  cattle  —  5  pigs  —  7  sheep  —  100  poultry. 


The  writers  have  especially  endeavoured  to  find  out  how  the  system  of 
arming  and  the  method  of  valuing  the  produce,  affects  the  labour  income 
(i)  of  the  farmer.  Thus  the  farms  have  been  divided  into  different  classes, 
according  to  the  percentage  of  their  total  area  devoted  to  each  type  of  crop, 
and  also  according  to  the  total  cash  receipts  derived  from  each  crop  and 
the  different  branches  of  animal  production.  For  each  of  these  classes 
an  "  adjusted  labour  income  "  has  been  determined.  This  index  has  been 
chosen  rather  than  the  actual  labour  income  of  the  farmer,  so  as  to  eliminate 
the  size  of  the  farm  as  far  as  possible.  The  farms,  divided  according  to 
area,  have  each  been  assigned  as  an  index  for  labour  income,  the  percen- 


(i)  The  labour  income  of  the  farmer  is  what  remains  of  the  gross  profit  after  deducting  all 
expenses  and  interest  on  capital  at  5  per  cent.  The  labour  of  the  farmer's  faniilj*  is  reckon- 
ed among  the  expenses  at  the  equivalent  wages.  Produce  consumed  by  the  farmer's  family 
is  not  included.  {Ed.). 
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tage  relation  of  the  income  actuallj'  realised  to  the  average  or  normal  in- 
come of  the  class  to  which  the  farm  belongs.  Thus  if  the  normal  income  is 
called,  100  for  each  class,  the  index  varies  as  a  function  of  the  factors  which 
can,  in  their  turn,  be  isolated  and  studied  according  to  the  method  described 
below.  Table  VI,  for  instance,  gives  only  the  detailed  figures  for  corn 
(maize).  Here  are  set  out  the  limits,  for  the  district  studied,  between  which 
the  adjusted  labour  income  of  the  farmer  varies,  as  a  percentage  of  the  total 
area  under  this  crop,  and  as  a  percentage  of  the  total  cash  receipts  derived 
from  the  sale  of  corn,  beyond  that  fed  to  stock  on  the  farm. 


Table  V.  —  Distribution  of  receipts. 


Size  of  farms  in  acres 


Number  of  fanns 


13  to 
40 


54 


41  to 

60 


61  to 

80 


3i  to 

100 


68 


loi  to 
120 


121  to 


Over 
160 


All  farms 


378 


Source  C'f  income : 
Dairy  products  .    .    .    ■ 

Dairy  cattle 

B  ef  cattle  

Horses 

Hogs 

Sheep  and  wool     .    .    . 
Poultry  and  eggs  .    .    . 

Corn 

Potatoes 

Wheat 

Oats .    .    . 

Hay 

Fruit 

Truck   

Special  (a) 

Miscellaneous  (b)    .    .    . 
Feed  and  supplies  (c)  . 


% 

28.9 
4-9 
0.2 
o.i 

4.5 

18.7 
1.2 
9-3 
5.8 
0.2 
9.6 
1,4 
3.0 
0.7 

5-1 

6.4 


33,1 
6.4 
o.i 

0.3 

2.8 

0.1 

11.6 

2.5 

12.4 

8.2 

0.2 

lO.O 

1-3 

1.8 
0.7 
4.2 
4-3 


35-9 
5.8 
2.5 
1.4 
1.2 
0.1 

11.7 
2.5 
8.6 

9.4 
0.2 

13-4 
i.o 
0.1 


3-1 
3-1 


% 

38.0 

5-7 
0.8 
0.1 
2.8 
0.3 
8.5 
2.1 

1 1.0 
8.4 
0.1 

13.6 

0.1 


3-9 
3-6 


3-3 

0.2 
2.6 
0.9 
6.0 

2.3 
8.2 

8.5 
0.1 
12.4 
0.6 
0.2 


1-7 
4-9 


39-5 
4.8 
1.8 

0-5 
3.8 
0.4 
6.4 
2.2 
6.9 
9.0 
0.2 

18.4 
0.2 

(^) 


1-9 

4.0 


40-5 
4.4 
4.8 
0-3 
2.3 
I.I 
3.3 
3.1 
7-5 
8.0 

0.3 

16.9 

0.2 

0.4 


2.7 
4.2 


39.1 
5-0 

1-5 

0.4 

2.8 

0-5 
8.2 

2.3 
8.9 
8.5 
0.2 

14-3 
0.7 

0.5 
0.1 

2.9 
4-1 


a)  Sweet  peas,  i  farm 
lumber,  or  wood  sold,  etc. 


;  tobacco,    i  farm.  —  b)  Miscellaneous  crops    (rj'c,   millet,   straw,  etc.) 
—  c)  Increase  in  in^entoty.  —  d)  Less  than  0.05  per  cent. 


labor, 


The  practical  conclusions  drawn  from  these  statistical  data  have  been 
given  already.  It  will  be  sufficient  to  note  the  fact  that  the  course  followed 
by  the  most  able  farmers  is  fully  justified.  They  have  increased  their  corn 
production  to  suit  the  changed  economic  conditions,  wliile  the  majority  of 
their  fellows  lag  behind  and  continue  to  grow  corn  chiefly  for  consumption 
on  the  farm. 
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Table  VI.  —  Relation  of  corn  to  crop  area  and  labour  income. 


Per  cent  of  crop  area  in  com 

0  to  19 

20  to  29 

30  to  39 

40  + 

Number  ot  farms 

Adjusted  labor  income 

138 
94 

188 
102 

42 
121 

10 
52 

Average  percentage  of  corn  area  on  the  378  farms,  22.3. 


Per  cent  of  income  from  sale  of  corn 


20  + 


Number  of  farms  .    .    . 
Adjusted  labour  income 


251 
95 


6 
55 


The  average  labour  income  for  farms  classified  according  to  size  is  set 
out  in  Table  VII.  This  also  shows  the  number  of  farmers  in  each  class  who 
reached  an  income  of  $1000  or  more. 


Table  VIT'.  —  Relation  of  size  of  farm  to  labour  income. 


Size  of  farms,  in  acres 


13^040 

41  to  60 

61  to  80   ." 

81  to  100 

loi  to  120 

121  to  160 

161  to  393 

Average 


Of 

Number         I                               j  Average  labour  of  farms    with 

Average  size     [  'abour 

of  farms                                         j          income  j    income  $i,ooo 

I  or    more 


54 
61 
60 
68 
52 
61 
22 


378 


Acres 
28 
52 
73 
93 
no 

136 

203 


90 


$240 

6 

550 

10 

730 

25 

848 

34 

957 

46 

1094 

46 

I  575 

68 

789 


30 


.Study  of  the  relation  of  size  of  farm  to  efficient  use  of  labour  and  work- 
ing capital  has  led  to  the  collection  of  data  given  in  Table  VII.  These  are 
interesting  both  on  their  own  account  and  because  they  explain  the  results 
shown  in  Table  VII. 
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Table 

VIII.  —  Relation  of  size  of  farm  to 

effi 

ciency. 

Ratio 

Produc- 

Value 

of 

Sizes 

1 

tive 
work 
units 

Crop 

Man 
labour 

of 

lat)0ur 

Crop 
acres 

Value 
of 

cost 

of 

buildings 

to 

«-, 

per 
farms 

acres 

machinery 

of  farms, 

per 

per 

per 

per 

g 

per 

income 

a 

crop 

month 

work 

A 

^ 

acre 

per 

horse 

6f 

a 

acre 

C 

1 

man 

1 

Q 

5=3 

13  to  40.    . 

54 

184 

82 

13-7 

$20.74 

S23.93 

9.0 

1-5 

$15,11 

341 

2.78 

41  to  60  .    . 

61 

299 

140 

20.2 

15.78 

26.60 

II. 9 

1-7 

12.57 

2.19     1. 91 

61  to  80  .    . 

60 

372 

177 

23.2 

13.98 

27.12 

13.9 

1.7 

11.92 

I.88J   1.89 

81  to  100   . 

68 

475 

226 

25.2 

13.46 

28.30 

14-5 

1-7 

10.79 

1.76    2.03 

loi  to  120   . 

52 

551 

259 

25.6 

13.64 

29.22 

15-0 

1.6 

11.80 

1.83 

1.92 

121  to  160    . 

61 

582 

286 

29.0 

11.80 

28.50 

16.8 

1-7 

9.20 

1.62 

1.83 

160  +.     .     . 

22 

856 

444 

31-1 

13.05 

33-77 

17.4 

1.8 

8.94 

1.68 

1.91 

All  sizes   . 

378 

439 

211 

27.7 

13-69 

28.27 

147 

1-7 

10.88 

1.88 

1.96 

The  relation  of  the  labour  income  to  the  number  of  days'  work  for 
men  and  horses  for  farms  divided  into  four  groups  based  on  the  number 
of  man-work  units  (productive  days'  work  per  farm)  is  recorded  in  Table  IX. 


Tabi,e  IX.  —  Relation  of  units  of  work  to  labour  income. 


Man  work  units  per  farm 


300  and  less 

301  to  500   

501  to  700   

701  and  over  .... 

Average 


Man 

Horse 

Number 

work 

work 

of  farms 

units  per 

units  per 

farm 

fajm 

117 

129 

89 

43 


378 


211 

III 

395 

198 

588 

278 

878 

378 

439 

211 

Average 

size 
of  farm 


Acres 

49 

88 

116 

151 


90 


labour    j  Adjusted 
income        income 


836 

703 
1083 
I  608 


789 


Per  cent 

78 

94 

112 

152 


Table  X  brings  ottt  a  point  of  special  interest.     The  small  farmer 
cannot  afford  an  adequate  equipment  of  labour-saving  machinery,  and  the 
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relative  expense  of  implements  is  greater  because  of  the  smaller  use  that 
can  be  made  of  them. 


Table  X.  —  Relation  of  size  of  farm  to  use  of  machines. 


Size  of  fanna acres     60  and  less 


61  to  100 


loi  to  160       Over  160 


All  farms 


Number  of  farms 


"5 


128 


"3 


378 


Items  of  equipment  (i) 


Per  cent  of 

farms 

reporting 


Per,cent  of    Per  cent  of    Per  cent  of    Per  cent  of 

rarms  farms  farms       |        farms 

reporting    |    reporting        reporting    I     reporting 


Disk  harrow 

Rolkr 

Corn  planter 

Grain  binder 

Grain  drill 

Hay  loader 

Hay  tedder 

Manure  spreader 

Silo 

Ensilage  cutter  and  feed  grinder. 

Engines 

Cream  separator 


22 
78 
43 
31 
49 

51 

36 

3 

26 

23 
16 


27 
91 
63 
70 

74 
5 
69 
65 
12 

44 

38 

9 


39 
94 

74 
84 
90 

23 
81 
82 

24 
50 
50 
10 


64 

31 

96 

88 

82 

61 

86 

63 

96 

73 

27 

10 

86 

68 

100 

63 

A5 

15 

64 

42 

64 

38 

5 

II 

(i)  Practically  all  farms  reported  wagons,  buggies,  plows,  harrows,  mowers,  rakes,  cultivators,  and 
harness. 


With  regard  to  the  relation  of  yield  per  acre  to  the  size  of  farm,  it  is 
important  to  note  that  the  yields  on  the  small  farms  are  no  greater  than  on 
the  large.  There  appears  to  be  very  little  relation,  on  the  farms  in  this 
district  at  least,  between  the  size  of  farm  and  yield  per  acre  for  any  kind  of 
crop. 

On  the  other  hand,  there  is  a  very  distinct  relation  between  the  yield 
per  acre  and  the  labour  income.  The  writers  make  this  point  clear  by 
tabulating  the  adjusted  labour  incomes  of  the  farms  in  the  district  divided 
according  to  the  "  crop  index  "  of  the  group  to  which  each  farm  belongs. 
Thus,  if  the  average  quantities  of  different  crops,  a,  b,  c...  are  produced  on 
a  total  area  x,  and  if  on  a  particular  farm  it  is  necessary'  to  devote  to  the 
production  of  the  same  quantities  an  area  y,  then  the  "  crop  index  "  for 
that  farm  is  given  by  xfy. 

In  Table  XI  the  farms  are'divided  according  to  the  crop  index  of  each 
farm.  It  is  evident  that  good  yields  (crop  index  100-140)  are  more  profit- 
able than  very  high  yields  and  much  more  profitable  than  ver>-  small 
vields. 
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Table  XI.  —  Relation  of  crop  index  to  labour  income. 


Crop  index 


Number 

of 

farms 


Average 
labour 


Average 
adjusted 


Average 

size 
of  farms 


84  and  kss 

85  to  99     

100  to  114     

115  to  139     

140  and  over     

Total 


75 
91 
[07 
92 
13 


378 


360 

616 

870 

I  183 

1005 


789 


49 

74 
108 

153 
130 


100 


Acres 


90 


91 

82 


90 


Table   XII. 


Divided  according  to  receipts  per  cow 


Number 

of 

farms 


Receipts 
per   cow 


Adjusted 


I,abour 
income 


50  and  less 

51  to  60 

61  to  70     

71  to  80    

81   to  90     

91   to   100  

loi   to  120    

Over  120 

Total 


48 

43 
27 

51 

24 

39 
29 
28 


5542 
63 
57 
75 
86 
96 
no 
138 


80 


% 

55 

102 
92 
99 

III 

137 

162 

175 


III 


$418 
592 
783 
782 

831 
I  185 
I  422 
I  602 


906 


Table  XIII. 


Diversity  index 

Number 
of  farms 

Average 
labour  income 

Average 
adjusted  income 

Average 
size  of  farms 

Less  than  i   to  2.9    .... 

3  to  3.g 

4  to  4.9 

79 
107 

125 
67 

$663 
718 
888 
866 

% 
82 
go 

83 

go 

% 

5  and  over 

112                        90 

Total    .    .    . 

378 

789 

100                        90 
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The  relation  of  the  leceipts  per  cow  to  the  labour  income  is  of  the  first 
importance  in  a  district  devoted  to  dairj-  farming  and  this  is  set  ont  in  Ta- 
ble XII.  No  farmer  in  this  district  went  to  too  great  an  expense  to  obtain 
a  high  yield  of  milk  per  cow. 

In  a  similar  way  the  labour  income  has  been  studied  in  relation  to  the 
combined  effect  of  crop  index  and  receipts  per  cow,  the  eihciency  of  farm 
labour  and  the  "  diversity  index  "  of  the  farm.  The  last  term  requires 
some  explanation  ;  it  might  also  be  called  the  "  specialisation  index  ". 
To  find  this  index  :  Take  the  sum  of  the  costs  for  each  branch,  divide  the 
cost  of  each  branch  by  this  sum,  square  each  quotient,  and  divide  unity 
by  the  sum  of  these  squares.  The  relation  of  diversity  index  to  labour 
income  is  given  in  Table  XIII. 

Table  XIV  shows  in  detail  the  nature  and  relative  amount  of  expendi- 
ture for  various  purposes  on  farms  of  different  sizes,  on  special  farms,  on 
cash-rent  farms  and  on  farms  run  on  a  share  basis. 

The  writers  have  calculated  also  :  the  feeding  cost  per  animal  unit  — 
the  area  under  cereals,  hay  and  pasture  per  animal  unit  —  the  amount 
of  silage  made  and  fed  per  head  of  cattle,  divided  according  to  the  amount 
of  stock  on  each  farm  —  the  rate  of  depreciation  of  dairy  cows  and  farm 
horses  —  the  value  of  farmyard  manure  per  animal  unit.  These  are  the  chief 
points  in  the  complete  analytical  study  which  includes  fifty  tables  of 
numerical  data. 

1 115  -  Study  of  a  Small  Holding  at  Kirberg,  District  oi  Wiesbaden,  Germany.—  bender, 

Emile,    in  Illustrierte  Landwirtschaftlichc  Zcilung,    35th.  j^ear,  Nos.  99    and  lop  Berlin, 
December  11  and  15,  1915. 

Introduction.  —  Taking  as  basis  the  classification  of  agricultural 
holdings  adopted  by  the  Imperial  Bureau  of  Statistics  (i),  small  and  medium 
holdings  occupy  81  per  cent  of  agricultural  land  in  the  district  of  Wies- 
baden. In  all  Prussia  the  Wiesbaden  figure  is  only  surpassed  by  the  district 
of  Lunebourg,  with  86  per  cent  of  its  area  in  small  and  medium  holdings. 
But  if  we  compare  the  number  of  holdings  improved  by  the  owners,  whose 
chief  occupation  is  agriculture,  the  district  of  Wiesbaden  takes  the  lead  with 
182  holdings  per  2471  acres  (1000  ha.),  with  the  exception  of  the  district  of 
Coblence.  Nassau,  district  of  Wiesbaden,  is  clearly'  a  typical  countrj'  of 
small  and  medium  proprietors  as  well  as  of  small  and  medium  holdings. 

Situation,  Climate,  Extent  and  Distribution.  —  The  holding  studied  hes 
in  the  old  market  town  of  Kirgberg,  near  Limbuig,  7.5  miles  from  the  coun- 
ty town  and  47  miles  from  the  railway  station  at  Niederbrechen.  The 
climate  is  temperate  ;  altitude  varies  from  574  to  984  feet.  The  countn.^ 
is  slightly  undulating  and  includes  about  1000  acres  of  public  woodland 
and  2  220  acres  of  arable  fields  and  meadows  (meadows  :  10  per  cent),  of 
which  about  370  acres  are  estate  (Domanen)  and  216  acres  are  in  trust  (Fi- 
dei-Kommis,  or  land  let  out  in  plots  of  6.2  to  9.3  acres).     The  areas  of  the 


(i)  Small  holdings:  less  than  5  acres.     Medium holduigs  5  to  250  acres.     I<arge hold- 
ings :  over  250  acres. 
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holxiing  in  the  township  are  fairly  uniform,  ranging  from  6.2  to  37  acres 
only. 

The  holding  taken  as  a  type  has  an  area  of  31.66  acres  divided  as  fol- 
lows : 

Arable     .......  28.37  acres  89.6     per  rent 

Pasture 3.29     "  10. .t      "       " 

The  arable  land  is  divided  into  45  plots,  var^dng  in  size  from  0.31  to 
1.54  acres.  These  are  cultivated  on  the  three  course  rotation,  usual  in  this 
district.  , 

Cultivation.  —  Rye  follows  potatoes  or  fodder-beets  ;  in  IQ14,  the  year 
to  which  the  report  refers,  it  occupied  6.0  acres. 

Wheat  follow?  clover  and  beets  (harvested  late)  on  2.74  acres.  Before 
sowing,  the  grain  is  treated  with  2  per  cent  solution  of  copper  sulphate. 
An  area  of  0.90  acres,  also  sown  with  corn,  had  to  be  resown  to  oats,  as  the 
wheat  was  damaged  by  crows  and  mice. 

The  stubbles  are  turned  in  by  surface  ploughing,  followed  by  the  har- 
row. In  autumn  harrowing  and  deep  ploughing  is  done,  then,  in  spring, 
another  harrowing  preceds  the  drill  The  amounts  of  seed  used  are  as 
follows : 


Oats  "  Beseler  II  "      

"     "    lyOchow    Gclbhafer  "     ... 
Barley    mixed    with    clover  .... 

"        without  clover 

The  barley  most  grown  is  Goldthorpe  ;  on  poor  soils  the  earlier  sort 
Schwanenhals  has  been  tried.  The  barley  is  used  as  fodder  on  the  holding, 
a  small  amount  only  being  sold  to  the  brewery. 

Clover  occupied,  in  1914,  3.0  acres  and  potatoes  3.8  acres.  For  the  lat- 
ter the  preliminary  cultivation  of  the  soil  is  very  thorough.  Stubble  is 
turned  in  and  dung  ploughed  under,  followed  by  light  harrowing.  In  au- 
tumn deep  ploughing  and  in  spring  the  Cambridge-roller  and  the  harrow 
are  used,  and  lastly  the  furrows  are  made  with  the  ridge-plough.  After 
setting,  the  furrows  are  closed  by  the  ridge-plough  then,  according  to  cir- 
cumstances, comes  the  roller,  the  Cambridge-roller  or  the  harrow.  I^ater 
the  hor.se-hoe  and  hand  weeding  are  employed  between  the  rows  and  finally 
the  ridge-plough   is  used   again. 

IVIodrows  Industry  is  the  potato  most  favoured  and,  as  early  varieties, 
the  following  are  grown  in  turn  :  Kaiser  Krone,  Gelbe  Zwickauer,  Ella  and 
Ro5'al  Kidney. 

In  1914,  2.5  acres  were  devoted  to  beets  following  oats.  The  soil  is 
prepared  in  the  same  way  as  for  potatoes,  the  seeds  are  either  sown  at  10 
inches  apart  then  planted  out  at  the  end  of  May  or  sown  direct  with  the  drill. 
For  some  years  past,  sorts  specially  selected  for  jdeld    have  been  used,  no- 


bushels 

area 

per  acre 

sown 

2.5-3-2 

5.06  acres 

2.3-2-5 

1.80      " 

— 

2-53     " 

— 

0.35     " 
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tably  Leutewitzer  for  sowings  intended  to  be  replanted  and  Eckendorf 
for  sowing  direct. 

Manure.  —  The  abundant  stock  supplies  plenty  of  dung  and  liquid 
manure  as  much  concentrated  food  is  bought  and  the  manure  is  carefully 
stored.  The  latter  is  only  applied  to  the  roots  at  the  rate  of  20  tons  per  acre. 
Potatoes  get  besides  268  lbs.  of  "  A.  S.  7x9"  (ammonium  superphosphate 
giving  7  %  ammoniacal  nitrogen  and  9  %  water  soluble  phosphoric  acid) 
with  134  lbs?  of  potash  salt. 

Beets  receive  the  same  manure,  plus  8000  to  9000  galls,  of  liquid  ma- 
nure and268  lbs.  of  kainit  per  acre  ;  while  rye  has  268  lbs.  of  "  A.  S.  7  X  9  " 
535  lbs.  of  basic  slag,  and  9.000  galls,  of  liquid  manure.,  Wheat  is  not  ma- 
nured after  clover  ;  after  beets,  535  lbs.  of  basic  slag  followed  b)^  71  lbs. 
of  nitrate  of  soda  in  spring.  Oats  are  given  268  to  357  lbs.  of  "A.  S. 
7x9"  and,  on  poor  land,  a  little  liquid  manure.  Barley  mixed  with 
clover  receives  535  lbs.  of  slag  and  357  lbs.  of  kainit  per  acre  ;  pastures  are 
manured  in  a  similar  way. 

The  soil  has  been  examined  by  the  Weileburg  vSchool  of  Agriculture 
and  found  to  be  ver}'  deficient  in  lime.  Potash  salts  are  not  much  used  in 
the  district,  yet  they  are  very  effective  as  shown  by  the  following  experiment 
made  in  191 1  : 


Manure   (plots  of  0.62  acre) 

12.3  tons  of  dung  +  2,200  galls,  of  liquid  manure  +110  lbs.  of  super   .    . 

12.3  tons  of  dung  +  2,200  galls,  of  liquid  manure  +110  lbs.  of  super 

lbs,  of  kainit 


330 


Yield 
of   beets 

15.06  tons 
18.06     " 


The  beets  from  the  plot  dressed  with  kainit  kept  much  better  than  those 
from     the     other     plot. 

Yields.  —  The  following    Table  gives  the  yields  from  1896  to  1913. 

Average  yields  per  acre. 


Rye         Wheat 

Oats 

Barley 

Potatoes 

Hay 

(Bushels)  (Bushels) 

(Bushels) 

(Bushels) 

(Tons) 

(Tons) 

Year 

2 
0 

3 

a 
p.  0 

Is 
1 

S 

5" 

Heines  Ertrag 
reichster 

Beseler  II 

Is 
31 
> 

u 

•a 
0 

0 

J3 

2 
0 

0 

1 

d 

3 

n 

Up  to  date 
Sass 

g 

«)  ° 
'0 

a 
0  ^ 

"o2 

1 

•a 
a 

a. 

|Sl 

a  a  u 

Average  1896-1905 

37.2 

, 

33-3 

56.3 

_ 

30.3 

6.65 

2.41 

1906  .... 

43.6 

— 

34-0 

— 

43.3 

— 

35-0    — 

5-97 

— 

— 

— 

— 

— 

— 

— 

1907 

39-6 

— 

33.7 

— 

55-2 

— 

— 

39-2    — 

3.38 

— 

7.40  6.45 

— 

— 

4.62 

3-53 

1908 

34-0 

— 

31-4 

— 

59-9 

68.8 

— 

37.0 

— 

— 

7.80 

6.29J  8.92 

6.37 

— 

4-94 

3-74 

1909 

39-0 

48.9 

34-6 

36.1 

— 

70.1 

— 

— 

53-2 

— 

9-32 

— 

9-87 

5-33 

7.01 

5.50 

4.13 

1910 

— 

47,2 

39-1 

— 

— 

73-5 

— 

— 

34.1 

— 

5.i8|  - 

7.96 

323 

8.36 

4.86 

4.76 

19H 

— 

54-8 

40-5 

— 

— 

84.5 

— 

— 

52,2 

— 

8.16;  — 

— 

4.38 

7.80 

5-73 

4.06 

1912 

— 

47.2 

41.4 

— 

— 

82.4 

— 

— 

49.7 

— 

9.40    —     — 

— 

9.40 

8.20 

5.06 

1913 

— 

46.4 

39-7 

— 

— 

85.4 

91.8, 

— 

58.0 

— 

3-43    —      — 

— 

11.15 

7.80 

6.13 
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The  exact  yields  of  straw  and  beet 'are  not  known.  With  regard  to 
wheat  IMolds  Red  ProHfic  was  chosen  in  1911  as  it  stands  cold  well  and  the 
grain,  owing  to  its  good  milhng  quality,  fetches  a  better  price  than  other 
foreign  sorts  grown  in  the  district.  Squarehead  does  not  stand  the  winter 
well  and  ^delds  poorly,  so  it  has  been  given  up.  Criewener  104,  a  good 
yielder  but  rather  late,  has  also  been  tried  as  well  as  Strubs  square. 

Broad  casting  was  dropped  in  191 1  ;  the  drill  was  introduced  very 
opporttmel}',  as  this  year  was  exceptionally  dry. 

Agricultural  improvements.  —  The  old  organisation  was  changed  in 
the  autumn  of  1905  and  from  this  date  progress  has  been  rapid.  For- 
merly the  approaches  to  the  holdings  were  sown  and  their  use  forbidden, 
by  police  order,  from  seed  time  to  harvest.  Now,  plots  of  less  than  0.3 
acre  have  vanished,  and  the  area  includes  only  4600  plots  instead  of  8000. 
Unfortunately  they  are  still  too  small  for  harvesting  machines  to  be  used. 

Other  agricultural  improvements  are  :  new  drainage  systems  and  re- 
pair of  existing  systems  ;  clearing  of  watercourses  and  levelling  of  the  soil. 

Stock.  —  The  holding  studied  carried  14  head  of  cattle,  equivalent 
to  one  animal,  weighing  i  100  lbs.  to  2.9  acres,  compared  with  one  animal 
to  5.7  acres  for  the  period  1896-1905.  The  increase  is  due  to  the  growth 
of  vegetable  produce  and  the  dearness  of  meat.  Efforts  are  made  to  obtain 
a  good  yield  of  milk,  as  well  as  to  find  animals  well  shaped  and  easy  to 
fatten  ;  the  average  weight  of  each  cow  which  varied  from  992  to  i  047  lbs. 
10  to  15  years  ago,  is  now  i  272  lbs.  The  yield  of  milk  has  also  gone  up  from 
600  to  620  galls,  in  1906  to  700  galls,  in  1913.  The  stock  is  grazed  on  the 
parish  land  for  the  first  year,  for  the  second  3'ear  on  the  Simmenthaler 
pasture  in  the  Oberlahn  district. 

The  holding  supported  an  average  of  18  pigs,  with  a  live  weight  of  89 
to  112  lbs.  per  acre.  Breeding  has  been  given  up  and  animals  bought 
at  6  weeks  are  fattened  and  sold  at  6  months. 

Public  woodland.  —  The  public  woodlands,  which  occupy  about  1000 
acres,  are  on  deep  sandy  soil  ;  their  net  yield  per  acre  only  reaches  3.S. 
A  centur>'  ago,  one  eighth  part  of  these  woods  was  pasture,  but  the  forest 
department  objected  to  their  restoration  to  their  old  state. 

Labour.  -  By  comparison  with  the  Eastern  provinces,  the  district  of 
Wiesbaden,  thanks  to  its  small  holdings,  is  particular^  well  off  with  regard 
to  labour.  It  took  only  835  out  of  367  364  foreign  labourers  employed  by 
German  agriculture,  whose  importation  was  approved  by  the  "  Deutsche 
Arbeitzentrale  "  for  1912-13. 

With  regard  to  the  transfer  of  rural  property,  it  should  be  noted  that 
a  peasant  takes  over  this  father's  holding  when  he  is  about  35  years  old. 
The  father  can  still  look  after  the  stock  and  the  mother  manage  the  home. 
Often  one  or  two  of  the  brothers  or  sisters  of  the  3'oung  holder  are  unmarried 
and  help  him  as  paid  workers.  Otherwise  he  hires  a  labourer  or  woman 
worker.  The  children  of  the  holder  also  help  on  the  holding.  After  some 
years  hired  labour  can  be  replaced  by  that  of  his  grown  up  children.  The 
holder  enlarges  his  farm  by  buying  or  renting  new  plots  ;  he  saves  money 
or  pays  off  his  debts.     Between  24  and  26  the  eldest  sou  marries  and  settles 
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down  with  his  wife  in  the  parental  home.  The  old  people  continue  to 
manage  the  holding  for  some  years.  The  young  wife  brings  as  her  dowry 
some  land  and  often  a  httle  money.  These  plots  are  worked  along  with 
the  parents'  holding  to  the  advantage  of  the  young  couple  who  thus  begin 
at  once  to  increase  their  property. 

II i6  -Statistical  Report  on  the  Influence  of  Distance  from  Market  on  the  Value  of 

Rural  Property  in  Missouri,  U  S.  A.  —  JOhnson,  O.  R.  in  Freeman's  Farmer,  Vol.  70, 
No.  5,   p.  II.  North  Jakina,  Wash.,  May,  1916. 

The  statistical  report,  by  the  Missouri  Agricultural  Experiment  Sta- 
tion, on  650  holdings  in  Johnson  count^^  was  designed  to  show  within 
what  limits  distance  from  market  affected  the  value  of  the  holdings,  and  has 
given  the  following  results  : 


Class 

Distance 
from  market 

Number  of  holdings 
per  class 

Mean  value 

per  acre 

$ 

I  . 

2  miles 

79 

78 

II  . 

4      » 

183 

70 

Ill  . 

6     » 

126 

61 

IV   . 

8     » 

113 

55 

V   . 

10     » 

149 

56 

Class 

Value 

of  holding 

per  acre 

$ 

Number  of  holdings 
per  class 

Distance 

from  market 

miles 

I  . 

more  than  100 

42 

2,5 

II  . 

-  80-100 

62 

3.0 

Ill  . 

.    .                      60-  80 

275 

5,0 

IV    . 

.    .                      40-  60 

246 

6,2 

V   . 

less  than  40 

25 

5,5 

The  low  unit  value  of  the  25  holdings  in  group  V  is  largely  due  to  the 
poor  quality  of  the  soil  ;  this  factor  is  here  more  important,  in  fixing  the  va- 
lue, than  distance  from  market. 


AGRICUIvTURAIv    INDUSTRIES. 


I II 7  -  The  Use  of  Cider  Apples  and  Cane  Sugar  in  a  Beet  Sugar  Distillery.  —  gajllard, 

E.  in  Comptcs  Rendus  de  V Academic  d'A  jiculture  de  France,  Vol.  II.  No.  24,  pp.  676-681. 
Paris,  191 6. 

At  the  beet  sugar  distillery  of  Oibcment ,  in  the  department  of  the 
Somme ,  experiments  were  carried  out  on  the  mixing  of  cider  apples 
and  cane  sugar  with  sugar  beet,  or  sugar  beet  molasses. 

The  apples  were  treated  in  two  ways  ;  they  were  either  mixed  with  su- 
gar beets  in  the  washing  machine  and  then  cut  into  the  usual  long  narrow 
slices  and  handled  as  beets,  or  they  were  put  into  the  diffusion  cylinders 
alone  in  the  form  of  thin  flat  slices  ^e  i^-  thick.     As  apples  contain  very  little 
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3^east  food  a  certain  number  of  the  diffusion  cylinders  were  charged  with 
beet  and  each  day  some  juice  was  withdrawn  from  them  and  added  toge- 
ther with  nutrient  salts  to  the  apple  slices  in  order  to  assist  fermentation. 
The  yield  of  alcohol  from  the  apples  was  taken  as  the  difference  between 
the  total  yield  and  that  of  the  added  beet  juice.  It  amounted  to  not  quite 
10  gallons  of  rectified  alcohol  (loC^)  (rectified  spirit  and  fusel  oil)  per  ton 
of  apples.  It  should  be  borne  in  mind  that  the  experiment  was  carried 
out  at  the  end  of  December  1915  and  during  the  month  of  January  1916,  or 
in  other  words  at  a  season  when  the  sugar  content  of  apples  was  daily 
decreasing. 

In  the  case  of  cane  sugar,  a  starter  was  prepared  at  the  outset,  using 
a  solution  of  beet  malasses  of  a  density  of  1.055  to  1.060  and  containing  2.4 
to  2.5  gms.  of  acid  per  litre  (expressed  as  sulphuric  acid).  To  this,  nutrient 
salts  were  added  at  the  rate  of  0.5  per  cent  of  sulphate  of  ammonia  and  0.6 
of  phosphate  of  soda.  The  starter  was  inoculated  with  yeast  obtained 
from  a  grain  distillery  and  fermentation  was  kept  active  by  aeration.  For 
the  experiments,  large  vats  of  about  5000  gallons  capacity  were  used  and 
these  were  one  third  filled  with  starter.  The  cane  sugar  juice  acidified  till 
it  contained  0.7  to  0.8  gm.  of  acid  per  litre,  was  then  run  into  the  vats  on 
the  top  of  the  starter,  the  proportion  of  cane  to  beet  sugar  rising  ver}^  gra- 
dually from  4  :20  to  80  :20.  It  was  found  that  18.3  lbs.  of  cane  sugar  were 
required  to  produce  i  gallon  of  rectified  alcohol  (rectified  spirit  and  fusel 
oil).     The  cane  used  had  a  polarisation  value  of  92. 

1118  -  Refraction  Constants  of  Various  Vegetable  Fats  and  Oils.  — heim,  f.  in  Bulletin 

de  rOffice  colonial,  Vol.  IX,  No.  102-103,  pp.  267-276.  Melun,  1916. 

A  number  of  vegetable  fats  and  oils  originating  from  the  French  co- 
lonies were  examined  at  the  French  Colonial  Office  with  a  view  to  determin- 
ing the  relationship,  if  any,  between  their  refractive  indices  and  other  con- 
stants in  common  use,  and  their  chemical  composition. 

The  samples  were  ground  in  a  mill  and  extracted  in  the  cold  with 
benzine  which  was  afterwards  distilled  off  in  a  warm  bath,  the  residue  being 
finally  raised  to  100"  C.  to  drive  off  any  remaining  traces  of  benzine.  Fats 
or  oils  thus  obtained  were  filtered  before  having  their  refractive  indices 
determined  in  a  Fery  refractometer.  The  results  are  set  out  in  the  adjoin- 
ing table,  and  the  writer  draws  the  following  conclusions  : 

i)  The  determination  of  the  index  of  refraction  yielded  a  very  reliable 
means  of  estimating  the  chemical  purity  of  any  fat  or  oil.  For  instance  the 
oil  of  Thea  sinensis  gave  a  refractive  index  of  1.4707  to  Tsujtmoto  in  Ja- 
pan, and  an  index  of  1.4706  in  the  present  investigations.  Other  constants 
showed  far  greater  variation  more  especially  those  resulting  from  chemical 
tests  ;  it  would  therefore  appear  that  the  measurement  of  physical  cha- 
racters is  a  much  more  accurate  guide  to  the  purit}^  of  fats  and  oils  than 
is  that  of  the  chemical  characters. 

2)  Except  in  the  case  of  Ricinodendron  africanus  the  index  of  refraction 
always  varied  with  the  iodine  value. 

3)  As  a  rule  the  index  of  refraction  increased  as  the  saponification 
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Composition  and  Constants 


Botanical 
family 

Pat  constants                                                      1 

1 

Oil   seed 

Density 

1 

! 

Melting 
point 

1 
•0 

a 
0 

v> 

a. 
to 

"3 
> 

u 

> 

u 

V 

a 

1 

u 

•a 
> 

.9 

Index 

of 

refraction 

oc 

"Karite"  Butyrospcrmum  Par- 
kii  Kotschi 

Sapotaceae     . 

o.goo 

32° 

0.917 
15° 

32° 

Solidif.  17-180 

7-7 

196 
192 

I.I 

95.25 

69.6 
67.2 

1-4654 

32''5 

Dvmoria    Heckeli  A.  Chev.   . 
Ricinodendron     Africanus 
^Muell.  Arg 

Hevea      Brasiliensis      Muell. 
Arg 

Id. 

Euphorbiaceae 

Id.      ^ 

0.956 
15° 

0.937 

15° 
0.930 

15° 

34° 
20° 

26° 

5.6 
16.8 
57-4 

188 

185 
206 

0.8 
1.5 

96.8 
93 

56.4 

87.6 

128.3 

1.4606 
300 

1-5034 
320 

■ 

/ 

0.924 

15° 

— 

29.9 

185.6 

0.5 

96.4 

133.3 

1.4698 
Soo 

Symphonia   Icevis 

Clusiaceae 

0.872 
20" 

1 5-1 60 

8.4 

189 

1.65 

94.3 

66.7 

1.4648 
280 

Symphonia  Louveli 

Id. 

0.879 
20° 

1 5-1 60 

8.4 

189 

1.65 

94-1 

67.6 

1.4645 

2905 

Carapa   microcarpa   A.  Chev. 
Sacoglottis  Gahoncnsis  Urb.    . 

Meliaceae 
Humiriaceae 

0.895 

0.900 

15° 
0.899 

15° 
0.908 

1 60 

2° 

8.4 

188 
188 

3-3 
5.5 

92 

58 
85.8 

1.4677 

28<> 

1.4707 
170 

Pentadesma  butyracea  Sabine 
Balanites  Thieghemi    .... 

Clusiaceae 
Simarubaceae 

32O 

liq. 

16 
9.4 

193 

0.3 
6 

95-2 
92.5 

68.5 
121 

1.4590 

1.4737 

"  Aouara "    (pericarp)    Astro- 
caryum  vulgare  Mart.     .    . 

Idem  (kernels) 

Palmaceae 
Id. 

15° 
0.916 

'0.887 

1 9° 

^0.015 

170 

29O3 
300 

31.4 
9.6 

196.8 
184 
242.9 
214 

— 

— 

75.2 

10.7 
9.6 

1. 4618 
2y" 

1.4563 

3i"5 

Thea  Sinensis  I,inn 

Cameliaceae 

0.910 

15° 
'0.917 

15° 

liq. 
Solidif.  10° 

1  7.5 
0.74 

176.6 
191.9 

15.5 
0.66 

86.5 

72.6 
90.4 

I.4717 
1.4707 

200 

Funtumia  elasfica  Stapf.    .    . 

Apocynaceae 
Anacardiaceae 

0.929 

15" 
0.889 

17° 

liq. 
16-170 

T.8 

4.9 

167.6 
185 

12. 1 

7.92 

94 
9.1.75 

139 
132 

1.4798 

!/> 

1.4682 

26O2 

"I'Sano"  Ongokea  Gore  Pien-c 

Olacaceae 

0.973 
230 

<— 15° 

4-7 

206.4 

33-5 

93 

— 

1.5143 

I7» 

"Moabi"     Mimusops    obovata 
Pierre 

Sapotaceae 

0.894 
30" 

32-33" 

56 

238.0 

"5 

88.25 

57-1 

1.4638 
290 

Chrysophyllum  Congoense  .   . 

Id. 

0.870 
15' 

310 

68.5 

175.7 

1.76 

95 

49.9 

I.467I 
22° 
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of  Various 

Vegetables  Fats  and  Oils. 

\      IMelting 

fatty  acids 

Nature  of  fattj'  acids 

Authorities 
consulted 

point 

for 

Remarks 

chemical 
properties 

of 

i 

i-o 

i'atty  acids 

B'O 

s^ 

saturated 

unsaturated 

of 

5  2 

- 

fats  and  oils 

Per 

Per 

cent. 

cent. 

1              palmitic             1 
33                  stearic              r                    oleic 

'            arachidic            ' 

1 

51° 

67 

i     yellowish- white 

Hebert 

j 

'         SC'" 

palmitic 

" 

Various 

600 

67 

33  \               stearic              (                     oleic 
)              cerotic              \ 

1     yellowish-white 

Hebert 

43« 

„     I              mvristic 

oleic 

/ 

30 

'°  ]            palmitic 

linoleic 

yellow 

Hebert 

— 





— 

— 

{     browu 

Imp.    Inst. 

\                   oleic 

i 

— 

; 



stearic                \                  linoleic 
(                  linoleic 

\ 

Imp.    1st. 

'              capiic                . 

'. 

420.5 

40 

60^              '^""^              '                   oleic 
■             marganc             1 

f            arachidic             ' 

capric               I 

yellow 

I 

Hebert 

43° 

35 

65                  '^""'^.                                    oleic 
-"  '.             marganc             i 

'            arachidic             ' 

{     yellow 

i 

Hebert 

/             mvristic 

28*5 

45 

55  )              stearic 
}             palmitic 

oleic 

yellow 

Hebert 

—                       __ 

— 

1     yellow 

Hebert 

1         600 

90 

jQ  \             palmitic 
/               stearic 

oleic 

j     yellowish-white 

Hebert 

35° 

37 

63 

— 

— 

1     yellow 

Hebert 

320.2 

— 



\ 

— 

dark  brown 

Bontour 

34° 

— 



— 

dark  brown 

Hebert 

— 

— 



— 

— 

1     vellowish-white 

Bontoux 

240 

— 



— 

— 

yellowish-white 

Hubert 

300 

42 

58 

capric 
lauric 

oleic 

yellow 

Hubert 

33°.  5 

— 



— 

1                         

Tsujimoto 

270 

40 

,„  (                lauric 
60  1             mvristic             ( 
'            margaric            ' 

oleic 

yellow 

Hebert 

'  39-40° 

76 

24 

inferior  acids 

oleic 
oleic  15  % 

brown 

Impossible     to     determi- 

Hubert 

liq. 

0 

100 

none               ^ 

linoleic  75  % 

ne;    Iodine  value,  veryl 

Hebert 

isanic  10% 

large. 

dark  brown 

(             myristic 

45-46° 

50 

50  '              stearic 
'             palmitic 
\               lauric                i 

oleic 

yellow- 

Hubert 

400 

50 

50  ;             myristic                                   oleic 

red  brown 

Hubert 

'            palmitic 

1 
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value  decreased.     Exceptions  to  this  rule  were  the  oil  of  "  I  vSano  "  and  the 
fat    of   Ricinodcndron   africanus. 

4)  No  relationship  could  be  traced  between  the  index  of  refraction  and 
the  remaining  constants,  i.  e.  acidity  value,  Reichert  and  Hehner  numbers. 

5)  With  regard  to  the  influence  of  the  chemical  composition  on  the  in- 
dex of  refraction,  it  is  obvious  that  the  value  of  the  latter  must  be  dependant 
on  the  actual  constitution  of  the  fat  or  oil.  Inasmuch  as  each  fat  or  oil 
consists  of  mixture  of  the  fatty  acids  or  of  the  glycerides  of  the  fatty  acids, 
the  refractive  index  of  the  whole  substance  must  be  influenced  by  the  re- 
fractive indices  of  its  component  parts. 

If  the  fat  or  oil  be  a  true  mixture  and  the  optical  characters  of  each  of 
its  constituents  were  known  it  should  be  possible  to  calculate  either  its 
refractive  index  from  a  quantitative  chemical  analysis  or  vice  versa.  But 
up  to  the  present  no  other  refractive  indices  beyond  those  of  stearic,  palmi- 
tic and  oleic  acids  have  been  determined  and  the  indices  of  all  the  glycer- 
ides have  still  to  be  investigated.  Under  these  conditions  it  is  very  diffi- 
cult to  say  with  am'  degree  of  certainty  whether  fats  and  oils  really  consist 
of  true  mixtures  and  whether  it  will  ever  be  possible  to  check  experimental 
results  by  calculated  values.  The  only  example  at  present  available  in 
this  connection  is  the  fat  of  Pentadesma  hidyracea  v/hich  consists  of  90  per 
cent  of  stearic  and  palmitic  acids  with  10  per  cent  of  oleic  acid.  Its  re- 
fractive index  works  out  to  0.512  at  79°  C.  ;  practical  tests  gave  0.530. 

1119-The   Grading  of  Milk.  —  Kelly,  E.  in  Hoard's  Dairyman,  Vrl.  Lll,  No.  i,  pp.   i 
and  (:.  I-'ort  Atkinson,  Wis.,  July  28,  191 6. 

The  grading  of  milk  is  made  necessary  by  the  fact  that  it  costs  more 
to  produce  milk  of  one  quahty  than  of  another,  and  that  the  producer 
ought  to  be  paid  accordingly.  A  first  attempt  to  sell  a  ver\-  pure  milk 
in  the  United  States  was  made  about  25  years  ago  when  a  "  certified  "  milk 
was  put  on  the  market  in  New  Jersey.  This  was  intended  for  infants  and 
invalids  and  was  produced  under  strict  medical  superAdsion  and  at  a  great 
expense.  vSince  then  several  health  departments  have  granted  permits 
for  the  sale  of  "  inspected  "  mJlk  which  is  not  of  such  high  quahty  as  the 
certified  milk,  but  still  considerably  better  than  the  average  supply.  vSuch 
inspected  milk  usually  fetches  one  or  two  cents  per  quart  over  and  above 
the  current  price. 

Grading  may  be  done  either  by  the  milk  dealer  from  purely  business 
motives,  or  by  the  town  or  state  officials  for  the  benefit  of  the  consumers. 
Three  principal  factors  determine  the  quality  of  the  milk,  i.  e.  its  fat  content^ 
the  number  of  bacteria  it  contains,  and  the  sanitary  condition  of  the  dairy 
farm  where  it  has  been  produced.  »Some  dealers  grade  milk  on  the  fat 
content  alone,  others  only  on  the  standard  of  the  cleanliness  at  the  dairy 
farm,  while  a  few  health  authorities  simply  use  the  bacterial  counts. 

As  an  example  of  payment  for  graded  milk  :  one  large  dairy  compan3^ 
buys  on  a  schedule  in  which  prices  are  quoted  for  each  month  and  for  milk 
with  a  fat  content  ranging  from  3  to  4.2  per  cent.  During  the  six  winter 
months  a  difference  of  4  cents  per  point  is  made  for  each  100  lbs.  of  milk; 
in  summer  the  dift'erence  is  3  cents  per  point.     This    amounts  to  40  cents 
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a  pound  for  btitcerfat  in  winter  and  30  cents  in  summer.  If  tlie  milk  con- 
tains less  than  8.5  per  cent  of  solids  non  fat,  2  cents  per  100  lbs.  of  milk  are 
deducted  for  everj-  point  below  the  standard.  There  are  also  other  de- 
ductions made  as  follows  :  5  cents  per  100  lbs.  of  milk  if  it  is  received  at  a 
temperature  above  60°  F. ;  5  cents  per  100  lbs.  if  it  contains  more  than  one 
million  bacteria  per  cc.  ;  and  2  cents  per  100  lbs.  if  the  condition  of  the  home 
dairy  is  not  satisfactory. 

As  an  example  of  grading  by  health  authorities.  New  York  City  and 
Newark  N.  J.  recognise  four  qualities  of  milk:  A  raw  and  pasteurised; 
B  pasteurised  ;  C  to  be  sold  only  for  cooking.  Daily  sales  for  New  York 
City  are  divided  as  follows  : 

50000  quarts  of  grade    A   (raw)  at  12  to  22  cents  per  quart 

145000         "       "       "       A   (pasteurised)     10  to  it     "         "         " 
2  30^000         "       "       "       B  "  o  "         "         " 

The  main  requirements  for  each  grade  are  set  out  in  the  adjoining 
table. 

Grades  of  Milk  Sold  in  New  York  City. 


Health 

of 
cattle 

No.  of  bacteria 

No. 

of   marks 

for  conditions 

under  which 

milk  is 

produced 

Grade 

Before 
pasteuri- 
sation 

At  time 
of 

delivery 

Temp. 

Age 

at 

delivery 

Remarks 

A  raw 

Tuberculin 
test  and 
general 
examina  - 

tiOD 

60000 

Equipment.  25 
Methods  .   .   50 

SooP       !  Not  more 
than    36 

hours 

A  pasteu- 
rised 

Gen  er  al 
examina  - 
tion 

200  000 

30000 

Equipment.  25 
Methods  .   .  43 

500  F 

36  h  ou  r  s   1           — 
after    pa- 
steurisa- 
tion 

B  pasteu-          »         . 
rised 

I  500  000  (') 

100  000 

Equipment.  20 
Methods  .  .  35 

500  F 

» 

— 

C  for  cook- 
ing 

300  000  (*) 

300000 

40 

50"  F 

48  hours 
after   pa- 
steur  i  s  a- 
tion 

Sold    only 
in   cans 

(1)  Pasteurised  in  the  city. 

(2)  Pasteurised  outside  the  city. 
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II20- Pasteurization  of  Milk  in  the  Bottle.  —  in  Pun-  Producu   \oi.  xii,  No.  «, 

PP-   3<^5  392.     New- York,   August,    imi6. 

There  are  at  present  three  methods  by  which  milk  is  pasteurized  : 
The  "  flash  "  or  continuous  method  ;  the  "  holder  "  or  intermittent  method, 
and  the  method  of  pasteurizing  in  bottles  which  is  the  latest  device  for  the 
pasteurization  of  milk. 

In  the  "  flash"  process  milk  is  heated  at  160°  to  1650  F.  for  30  to 60 
seconds.  This  process  has  the  disadvantage  that  the  milk  is  often  heated 
too  high  or  is  scorched,  causing  the  milk  to  have  a  peculiar  and  unpalatable 
taste.  In  the  "holder"  process  milk  is  heated  to  and  kept  at  140°  F.to 
14 50  F.  for  30  minutes.  The  pasteurized  milk  should  then  be  cooled  and 
kept  at  a  temperature  below  500  F.  The  "  holder  "  process,  in  which  com- 
partments or  tanks  are  employed,  does  not  give  a  uniformly  pasteurized 
product  since  the  large  volume  of  milk  makes  it  impossible  to  heat  it  uni- 
formly, one  coiner  or  section  of  the  tank  being  always  hotter  or  colder 
as  the  case  may  be.  The  tank  being  necessarily  divided  into  compartments 
or  sections,  pockets  are  created  m^^king  a  positive  circulation  of  milk  and 
therefore  a  uniformity  of  temperature  in  the  entire  vat  or  compartments 
impossible.  At  any  rate  in  both  of  these  methods  —  the  "  flash  "  and  the 
"  holder"  process  —  a  recontamination,  while  filling  the  milk  into  bottles 
cannot  be  avoided.  The  third  method  avoids  the  risk  of  recontamination, 
as  the  milk  is  first  bottled  and  then  pasteurized. 

Pasteurization  of  milk  is  frequently  done  very  inefficiently,  usually 
owing  to  ignorance  or  carelessness.  When  the  heat  applied  is  insufficient 
either  in  amount  or  time  of  application,  disease  germs  are  not  all  destroyed 
and  as  a  consequence  epidemics  of  streptococci,  sore  throat,  typhoid  fe- 
ver, etc.,  have  started.  In  order  to  obtain  a  uniform  product  it  is  essen- 
tial that  not  only  the  pasteurization  process  must  be  given  the  proper  at- 
tention but  that  proper  and  efficient  devices  must  be  applied  in  the  soaking 
and  rinsing  of  the  bottles.  It  is  useless  to  apply  the  most  complete  pasteur- 
izing outfit  if  the  bottles  into  which  the  milk  is  to  be  filled  are  not  cleaned 
properly,  and,  on  the  other  hand,  it  is  insufficient  to  use  a  clean  bottle  if 
the  pasteurization  process  is  incomplete.  The  Barry- Wehmiller  System 
of  soaking,  washing  and  rinsing  of  the  bottles,  clarifying  of  the  milk,  filling 
and  pasteurizing  of  the  filled  bottles  is  said  to  be  the  "  last  word"  in  the 
production  of  a  safe  milk.  A  short  description  of  this  model  plant  may 
serve  to  give  an  idea  of  the  arrangement  and  machinery  used. 

As  soon  as  the  full  cans  are  received  from  the  wagons  they  are  immedia- 
tely poured  through  a  screened  receiving  pan  from  which  the  milk  floAvs  into 
two  2  000  gallon  Pfaudler  Glass-Lined   Receiving  Tanks. 

The  tanks  are  lined  with  glass  enamel  on  the  interior  and  the  inner  shell 
provided  with  an  outer  jacket.  Within  this  jacket  circulates  brine,  which 
keeps  the  milk  cold.  The  jacket  is  insulated  externally  with  cork  blocks. 
At  the  bottom  of  the  tanks  are  perforated  air  pipes  through  which  washed 
and  filtered  air  is  supplied  under  pressure  from  the  aerator  and  compressor. 
The  action,  of  this  forced  air  keeps  the  milk  in  complete  and  constant 
agitation. 
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The  milk  kept  in  tanks  is  in  contact  with  a  much  smaller  siii  face  than  if 
kept  in  cans.  The  surface  which  2,000  gallons  of  milk  come  in  contact  with 
if  kept  in  200  cans  of  ten  gallons  each  represents  i.ioo  square  feet  whereas 
if  milk  is  stored  in  a  Pfaudler  tank  holding  2.000  gallons,  it  is  in  contact  with 
but  no  square  feet,  or  just  one-tenth  of  the  surface.  In  other  words, 
by  eliminating  can  storage  the  surface  is  reduced  90  per  cent.  The  more 
surface  the  milk  comes  in  contact  with,  and  the  longer  the  milk  is  kept,  the 
higher  the  chances  of  an  accumulation  of  bacteria. 

When  ready  for  filling,  the  milk  flows  from  these  tanks  into  a  milk 
pump  which  forces  it  to  the  floor  above  through  a  clarifier,  thence  direct  to 
the  bottle  filler. 

The  empty  bottle  cases  are  unloaded  from  the  wagons  and  delivered 
by  a  gravity  conveyor  dire,ctly  in  front  of  the  soakine  machine.  The 
bottles  are  taken  out  of  the  cases  and  put  into  the  pockets  of  the  soaker.  The 
empty  cases,  after  being  cleaned,  are  deposited  on  a  gravity  conveyor  which 
carries  them  to  the  discharge  end  of  the  pasteurizing  machine  ready  to  be 
refilled  with  pasteurized  n.ilk. 

Now  the  bottles  pass  mechanically  through  the  soaker  which  consists 
of  a  large  tank  divided  into  from  3  to  6  compartments,  all  of  which,  except 
the  last,  are  filled  with  hot  water  anjd  caustic  soda  solution.  The  first  com- 
partment of  the  scaker  contains  the  strongest  solution  of  caustic  soda  at 
a  temperature  of  iio^.  The  following  compaitments  contain  solutions  of 
less  strength  at  temperatures  as  high  as  1800.  The  last  compartment  is 
kept  filled  with  fresh  water  at  a  temperature  of  800. 

The  bottles  are  passed  successively  through  these  various  compart- 
ments, occupying  a  total  time  of  20  minutes  for  the  entire  process. 

After  passing  through  this  soaking  system,  the  bottles  are  delivered 
mechanically  to  the  outside  pressure  washing  machine,  where  the  outside 
of  the  bottles  are  washed  by  jets  of  water  under  pressure,  and  the  inside  is 
filled  with  water  at  the  same  time,  which  frees  them  from  the  caustic  soda 
solution  to  which  they  have  previously  been  subjected.  The  bottles  are 
then  passed  mechanically  to  the  large  inside  pressure  washing  machine  in 
which  they  arethoroughh"  cleaned,  each  bottle  being  subjected  to  five  succes- 
sive washings  in  the  inside.  Three  of  these  five  washings  are  by  means  of 
water  circulated  under  pressure  by  a  centrifugal  pump  at  65  pounds  per 
square  pressure  by  a  centrifugal  pump  at  65  pounds  per  square  inch.  The 
final  two  washings  are  performed  by  water  directly  from  the  fresh  water 
supply.  The  water  used  in  these  final  washings  is  the  only  water  actually 
consumed  as  all  the  other  water  is  reused. 

During  this  process  of  interior  washing,  the  bottles  are  once  more 
washed  externally  by  jets  directly  from  above,  which  jets  are  also  connected 
with  a  pump  and  supplied  by  reused  water.  The  greatest  efficiency  is 
therefore,  obtained  with  a  minimum  amoimt  of  fresh  water  expense. 

After  the  final  washing,  the  bottles  are  delivered  mechanically  on  a 
brass  platform  from  which  they  go  to  the  filler. 

The  filler  passes  them  in  a  circular  direction  and  fills  the  bottles  at  the 


1536  IXDI'STRIKS   DKPI':XDIXG    OX    AXIMAL    I'KODUCTS 


rate  of  from  60  to  90  bottles  a  minute.  Each  bottle  is  filled  to  a  definite 
line,  which  can  be  altered  as  required. 

When  filled,  the  bottles  move  mechanically  to  the  crowning  machine 
and  are  capped  continuously  with  seals.  The  only  labour  required  in  this 
process  is  to  keep  the  machines  supplied  with  crowns. 

When  this  capping  process  is  completed,  the  work  of  bottling  is  consid- 
ered 90  per  cent  ,  finished  ,  as  the  only  remaining  work  required  is  to 
place  the  bottles  by  hand  into  the  baskets  of  the  pasteurizing  machine. 

The  pasteurizing  process  is  entirely  mechanical  and  requires  one  hour 
and  twenty  minutes,  During  this  time  the  bottles  are  submerged  slowly 
and  continuously  through  the  various  compartments,  bringing  the  tempera- 
ture of  milk  graduall}^  up  to  145°.  The  bottles  then  are  slowly  passed 
through  water  of  this  temperature  for  25  minutes.  After  this  treatment 
the  bottles  continue  on  their  journey  through  water  of  gradually  decreasing 
temperature  until  they  finally  reach  ice-cold  water,  the  passage  through 
which  takes  15  minutes.  They  emerge  at  the  discharge  end  of  the 
pasteurizer  at  a  temperature  of  36". 

The  delivery  of  pasteurized  and  cooled  milk  is  continuous  and  is  going 
on  all  the  time  the  baskets  are  being  loaded  from  the  cro^^^ling  machine. 

The  bottles  are  now  taken  out  of  the  baskets  of  the  pasteurizer  and 
placed  in  the  original  cases  which  have  been  delivered  as  previously 
described.  The  filled  cases  are  placed  on  a  gravity  conveyor  w^hich  delivers 
them  mechanically  into  the  refrigerating  room  where  they  remain  until 
required. 

The  various  sections  of  the  pasteurizer  are  thoroughly  insulated  with 
cork  for  the  cold  sections,  and  asbestos  for  the  hot  sections  thus  preventing 
radiation  of  heat  and  cold  and  securing  maximum  efficiency  of  the  ap- 
paratus. 

The  motive  power  required  for  running  the  machines  is  as  follows  : 
The  combined  soaker  and  washer  is  handled  by  a  6  horse-power  motor ; 
the  filler  and  crowning  machine  each  require  a  ^/2  horse  motor.  The  large 
pasteurizing  machine  is  operated  by  a  half  horse  motor.  All  these  machines 
are  large  enough  to  handle  4  000  quart  bottles  per  hour.  The  number  of 
operators  required  for  the  entire  system  may  be  conservatively  estimat- 
ed at  six. 

The  cost  of  operating  this  system  is  as  follows'  :  Six  men  at  15  cents 
per  hour,  90  cents,  or  22  ^  cents,  per  1000  bottles.  Steam  and  refrigera- 
tion, according  to  records  since  January  ist,  amounted  to  75  cents  per  1000 
quart  bottles  :  crowns  for  small  neck  bottles,  80  cents  per  1000.  This  is  a 
total  of  S  1.77  per  looo  quart  bottles. 

This  plant  of  the  vSteinlage  Sanitar}'-  Milk  Co.  is  of  unusual  interest 
because  it  marks  the  beginning  of  a  new  application  of  pasteurization  to  the 
milk  trade.  It  is  the  first  milk  plant  in  the  United  States  to  adopt  the  sys- 
tem in  its  entirety,  including  the  small  neck  bottles.  The  Steinlage  bottles 
are  the  same  st^^le  as  used  for  grape  juice. 

The  pasteurization  of  milk  in  bottles  must  be  considered  a  progressive 
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step  because  the  principle  applied  is  a  perfect  one  and  the  results  are  uni- 
form  and   positive. 

1121  -  Digestibility  of  Very  Young  Veal  (i).  —  i,an*gworthy,  c.  r.  and  holmes,  a,  d.  in 

Journal,   oi    Agricultural    Research,  Vol.   VI,   No.    i6,    pp.    577-588.  ^^'ashington   D.    C, 
July  17,   iyi6. 

The  sale  of  calves  aged  less  than  3  to  6  days  is  prohibited  in  the  United 
vStates  b\^  Federal  and  State  laws.  Yet  in  regions  where  the  dairy  indus- 
try is  highly  developed,  milk  is  such  an  important  product  that  it  is  not 
thought  profitable  to  rear  calves  beyond  the  period  when  the  mother's 
milk  becomes  saleable,  and  so,  even  though  they  cannot  be  marketed  as 
butcher's  meat  they  are  often  slaughtered  at  3  to  6  da^'^s  old. 

The  prejudice  against  young  veal  is  inspired  chiefly  by  a  belief  that 
it  is  indigestible  and  ma}'  cause  physiological  disturbances.  In  order  to 
determine  how  far  this  belief  is  founded  on  fact,  various  investigators  have 
compared  the  meat  of  very  young  calves  with  that  of  more  mature  calves, 
both  in  respect  to  their  chemical  composition  and  their  digestibility.  On 
the  whole  the  balance  of  evidence  goes  to  prove  that  very  yoimg  veal  is 
not  unsuited  to  use  as  human  food.  As  very  little  information,  however, 
is  available  as  regards  the  co-eificient  of  digestibility  of  very  young  veal, 
a  series  of  experiments  was  undertaken,  to  determine  the  completeness 
of  digestion  of  this  material  by  the  hum.an  subject  in  normal  health. 

Five  active  3'oung  men  were  selected  as  the  subjects  of  the  experiments. 
An  average  of  237  gms.  of  meat  (from  calves  not  more  than  5  days  old), 
furnishing  78  gms.  of  protein  or  75  per  cent  of  the  total  protein  of  the  diet, 
was  eaten  daily  by  each  man.  The  results  showed  that  the  digestibility 
of  total  protein  and  that  of  the  meat  protein  alone  were  practically  iden- 
tical (92.9  and  92.7  per  cent). 

The  experiments  were  repeated  with  the  same  subjects,  but  using 
market  veal  in  the  place  of  the  very  young  veal.  The  digestibility  of  the 
protein  in  the  total  diet  was  again  92.9  while  that  of  the  meat  was  92.8.  In 
other  words  ver^'  yoimg  veal  and  market  \'eal  were  found  to  be  eqtialh' 
digestible.  No  phj'siological  disturbance  of  any  kind  were  experienced 
by  the  subjects  either  during  the  ex]:>eri mental  period  or  afterwards. 

1 122  -  Disadvantage  of  SelMng  Cotton  in  the  Seed.  —  Cressuell,  c.  !■ .  United  states  De- 
partment ci  A<j,riculture,  Bulletin  Xo.  37,-.,  pi>.  1-18.   Washington,  D.  C.  .\iigiist  o,  1916. 

The  practice  of  selling  cotton  in  the  seed,  though  less  prevalent  than 
formerly,  is  still  fairly  common  in  the  United  States.  In  regions  where 
the  crop  is  not  grown  in  sufficient  quantities  to  attract  regular  buyers,  the 
producer  is  thereby  enabled  to  raise  cash  on  his  harvest  more  quickly  than 
he  would  by  the  sale  of  ginned  cotton.  As  a  matter  of  fact ,  the  advan- 
tage is  a  small  one  and  onh^  amounts  to  the  saving  of  the  time  he  s])ends 
in  waiting  his  turn  at  the  gins.  Baled  cotton  being  saleable  directly  to 
merchants  and  liable  to  make  the  farmer  independent  of  the  middleman, 
ginners  do  not  encourage  the  sale  of  ginned  cotton,  more  especially  as  in 
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buying  cotton  in  the  seed,  they  take  into  account  the  speculative  nature 
of  the  business  and  generall}^  manage  to  secure  a  profit  in  addition  to  their 
regular  ginning  charge.  According  to  the  figures  of  the  Bureau  of  Crop 
Kstimates  8  to  g  per  cent  of  the  total  cotton  crop  in  the  United  States  is 
sold  in  the  seed,  while  the  amounts  in  Virginia  and  Missouri  rise  to  60  and 
90  per  cent  respectively. 

In  order  to  obtain  reliable  information  as  to  the  relative  advantages 
of  the  two  methods  of  marketing,  an  investigation  was  carried  out  in  Ok- 
lahania  during  the  season  191-5-14.  Ever>'  week  a  number  of  samples  of 
seed  cotton  were  collected  in  representative  markets.  Each  sample  weighed 
10  lbs.  and  with  it  was  secured  a  record  of  the  seller's  name,  the  date, 
place  of  sale,  and  price  per  100  lbs.  The  samples  were  all  sent  to  Washing- 
ton where  they  were  ginned  and  carefully  graded. 

For  the  purpose  of  comparing  the  returns  obtained  by  marketing  the 
cotton  before  ginning,  with  its  real  value  as  determined  by  the  ginning, 
the  price  paid  for  seed  cotton  was  converted  into  its  equivalent  price  per 
baled  lint  as  follows  : 

Taking  as  an  illustration  a  load  of  seed  cotton  which  was  sold  at  §4 
per  100  lbs.  and  which  on  being  ginned  yielded  : 

30     per    cent    of    lint 
68       "       "        "     seed 
2       "       "        "     trash 

lyint  used  for  bagging  and  tying  at  the  rate  of  22  lbs.  per  478  lbs.  (rated 

at  the  same  price  as  the  other  lint  sold) =         1.38  lbs. 

Therefore  total  weight   of  lint  sold =       31.38  lbs. 

Value  of  seed  at  $  20  a  ton =  $   0.68 

Therefore  payment  for  lint =  $    3,32 

Ciinning  and  baling  charge  at  $  0.070  per  100  lbs —  $   0.22 

Therefore  total  cost  to  buyer  of  31.38  \bF.  of  lint =  $    3.54 

Cost  of  I  lb   of  lint  or  "  equivalent  lint  price  " =  $11.28   cents. 

By  tabulating  these  "  equivalent  lint  prices  ",  wide  variations  were 
found  to  exist  between  the  prices  received  for  the  same  quality  of  lint  in 
the  same  market  and  during  the  same  week.  This  amoimted  in  one  in- 
.stance  to  as  much  as  5.21  cents  perpoimd  or  §26.05  per  bale.  Moreover  it 
commonly  occurred  that  lint  of  low  qualit}'  brought  in  more  moncA'  than 
lint  of  higher  quality. 

The  fact  that  the  proportion  which  lint,  seed  and  trash  bear  to  one  ano- 
ther varies  considerably  in  different  samples  and  that  it  is  impossible  to 
estimate  with  any  degree  of  accurac}^  either  the  value  of  these  proportions 
or  the  quality  of  the  lint  before  the  cotton  is  ginned,  makes  it  impos'^ible 
^o  fix  a  fair  price  for  cotton  when  sold  in  the  seed.  Such  a  method  of  mar- 
keting is  unsatisfactory  to  both  buj^er  and  seller.  In  some  instances  the 
producer  will  receive  more  for  his  crop  in  the  seed  than  he  would  in  the 
bale,  but  in  the  large  majority  of  cases  he  loses.  Both  farmer  and  ginner 
are  advised  for  the  common  good  of  all  to  make  ginning  customary,  so  that 
it  may  be  possible  to  sell  each  bale  on  its  individual  merits. 
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1 123  -  Tendency  Towards  a  Levelling  of  Prices  for  Fresh  and  Frozen  Meat.  —  sagmek,  ir. 

in  Comptes  Rcndus  dcs  Seances  de  I' Academic  d' A ■^ri culture  de  France,  Vol.  II.  No.  16,  pp. 
477-481.  Paris  1916. 

The  subject  of  frozen  meat  has  been  under  discussion  at  the  "  Aca- 
demic d' Agriculture  "  on  previous  occasions  and  a  report  has  been  made  by 
'J'issERAKD  on  the  progress  of  the  industry  in  England.  In  the  month  of 
February  of  the  present  year  (1916)  the  English  Board  of  Agriculture  pub- 
lished the  returns  for  the  imports  of  frozen  meat  into  England  during  1915. 
These  show  a  considerable  rise  on  those  for  1914  owing  to  the  fact  that  large 
quantities  of  meat  were  reexported  to  France.  Imports  of  beef  rose  from 
200  000  tons  in  1914  to  300  000  in  1915  while  the  values  increased  from 
£  8  735  000  to  £  17  798  000  showing  a  marked  upward  tendency  in  prices. 
vSo  strong  is  this  tendencj^  that  the  difference  in  price  between  fresh  and  fro- 
zen meat  is  gradually  being  eliminated.  Frozen  beef  which  sold  for  4  "^f^d 
per  lb.  in  1914  was  worth  6  \^d  in  1915  (40  per  cent  increase)  and  in  the 
course  of  that  year  rose  to  6  ^j^d  and  reached  7  ^^^d  per  lb.  in  January  1916; 

Mutton  has  passed  through  much  the  same  changes,  though  the  total 
imports  are  smaller  than  those  of  beef.  Frozen  mutton  rose  from  4  ^j/^d 
per  lb.  in  1914  to  6  ^/g^  per  lb.  in  1915  (or  an  increase  of  50  per  cent).  Frozen 
mutton  which  came  chiefly  from  Holland  made  a  lower  price  than  the 
frozen  meat,  the  average  price  for  1914-15  being  5  ^j^d  per  lb. 


PIvANT  DISEASES 


DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 

1 124  -  Investigations  on  the  Formation  of  Cracks  in  Potato  Tubers.  —  zimmermann, 

H.,  in  Zeit-ichrift   fiir  P/laiizenkrankheitcn,  Vol.  26,  Fasc.  5,  pp.   280-285,  Stuttgart,  July 
30,  1916. 

In  this  paper  the  author  gives  an  account  of  the  investigations  carried 
out  during  the  3'ears  1906-1915  b}'  the  section  of  plant  diseases  at  the  Ros- 
tock Agricultural  Experimental  Station,  concerning  the  formation  of  in- 
ternal cracks  in  potato  tubers.  The  results  of  these  very  detailed  experi- 
ments can  be  summarised  as  follows  : 

The  cracks  are  formed  in  places  where  the  fields  have  received  too  much 
nitrogenous  manure.  Owing  to  the  low  degree  of  starch  formation  the  mid- 
dle tissue  of  the  tuber  is  poor  in  starch  and  transparent  in  sections.  This 
central  tissue  is  naturally  not  rich  in  starch,  and  the  formation  of  cracks 
in  this  region  is  probably  correlated  with  the  lack  of  starch  and  is  caused 
by  the  characteristic  growth  which  is  encouraged  in  the  tubers  by  too 
exclusive  a  treatment  with  nitrogenous  manure.  The  cracks  nearly  always 
begin  in  the  middle  of  the  tuber  ;  when  they  extend  to  the  outside,  the  po- 
tato is  rotten  inside  owing  to  the  inroads  of  bacteria. 

Often  the  middle  of  the  tuber  is  discoloured  and  lumps  of  tissue  are 
found  instead  of  the  cracks.  vSometimes  also  the  darkening  of  the  central 
region  is  replaced  by  a  brown  zone  extending  inwards  from  the  point  of 
attachment  of  the  stalk  and  stretching  along  the  vessels,  a  feature  which 
is  also  seen  in  the  potato  disease  known  as  "  Ringkrankheit  ". 

The  manures  that  chiefly  encourage  the  appearance  of  these  phenomena 
are  :  Chili  saltpetre,  farmyard  manure,  and  serradilla  used  as  a  green  ma- 
nure. It  is  stated  that  up  to  the  present  time  the  disease  has  onh^  appeared 
in  light  soils. 

According  to  the  author  the  disease  is  by  origin  related  to  the  "  Eisen- 
(Bunt-)  fleckigkeit  "  and  the  "  Kringerigheit  "  of  tubers.  It  would  be  ne- 
cessary- to  experiment  further  before  deciding  whether  metereological  con- 
ditions play  the  same  part. 
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The  cracks  are  not  only  found  in  the  tubers  of  potatoes,  but  also  in  the 
roots  of  mangold-wurzels,  swedes  and  turnips.  Probably  they  also  ori- 
ginate from  too  miich   nitrogen. 


DISEASES  DUE  TO  FUNGI.  BACl^ERIA 
AND  OTHER  IvOWER  PI^ANTS. 

1125-The  Physiological  Races  of  Erysiphe  graminis  on  Wheat   and  Oats.—       generalities. 

Reed,  M.  (i.,  iu  University  of  Missouri,  Ri-scarch  BiilletinSo.  1:3,  pp.  i-i".  Cohunbia, Mis- 
souiT,    1916. 

From  the  results  of  Marchal,  vSalmox,  and  the  author's  works  the 
morphological  species  Erysiphe  graminis  D.  C.  ("  blanc  des  cereales") 
should  be  made  up  of  a  considerable  number  of  physiological  races,  of 
which  each  develops  on  definite  hosts  and  is  for  the  most  part  connected 
with  only  one  genus.  Thus,  for  example  Erysiphe  of  barley  lives  on  spe- 
cies of  the  genus  Hordeum,  the  Erysiphe  of  wheat  on  Triticum,  that  of  rye, 
of  oats,  and  of  meadow-grass,  on  Secale,  Avena,  and  Poa  respectiv^ely. 
Sometimes  it  has  been  po.>sible  to  note  the  passage  of  the  parasite  from  one 
genus  to  another  of  the  plant  hosts.  According  to  Marchal,  the  Erysiphe 
of  oats  can  grow  on  Arrhenatherum  elatius  and  the  Erysiphe  of  wheat  on 
Hordeum  sylvaticmn  and  on  some  species  of  Aegilops.  However  these 
cases  are  rare,  for  there,  is  even,  in  nature,  a  tendency'  towards  still  greater 
specialization  as  well  as  towards  physiological  adaptation.  Salmon's 
work  follows  the  same  lines,  the  Erysiphe  of  barley  cannot  attack  all  the 
species  of  Hordeum.  H.  juhatum,  H.  murinum  and  H.  secalinmn  are  immimc, 
while  H.  btdbosum,  H.  deficiens,  H.  distichon,  H.  hexastichon,  H.  interme- 
dium, Hr  maritiniiim,  H.  vuJgare  and  H.  zeocriton  are  on  the  contrary  very 
sensitive.  Most  of  the  varieties  of  Triticum  vulgare  are  very  susceptible 
to  Erysiphe,  while  the  three  varieties  T.  caesium,  T.  jerruginenm  and  T. 
pyrothrix  show  a  high  power  of  resistance.  In  the  present  work  the  re- 
sults of  a  long  series  of  experiments  are  given  relative  to  the  physiological 
races  of  Erysiphe  graminis  in  the  genera  Avena  and  Triticum.  There  is 
nothing  in  the  experimental  technique  that  is  essentially  new  .inoculations 
were  made  with  a  scalpel,  but  also  large  quantities  of  conidia  were  scattered 
on  the  leaves  and  stem  of  plants. 

Triticum  spp.  --  The  behaviour  of  t6i  species  and  varieties  of  Triti- 
cum has  been  sttidied.  It  is  sufhcient  in  this  place  to  consult  the  subjoin- 
ed table  where  the  relation  of  the  varieties  of  8  species  or  type.s  of  Triticum 
to  E.  graminis  is  shown  : 

In  loi  varieties  the  infection  reaches  its  maximum,  loo  per  cent,  these 
are  varieties  that  are  very  susceptible  to  the  attacks  of  Erysiphe.  The 
slight  diminution  that  is  seen  among  the  14  varieties  of  the  second  group 
has  no  specific  value.  The  simple  fact  that  one  trial  has  given  a  negative 
result  while  in  all  the  others  the  fungus  develops  freely  cannot  certainly 
be  interpreted  as  the  beginning  of  immunity.     The  same  thing  can  also 
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Species  or  type  of  Triticiim 


Percentage  infections 


90-99 


50-89 


10-49 


Triticum  compactiim 6 

T.  dicoccum 24 

T.  duri'Vi 45 

T.  monococcum 6 

T.  polonicum 10 

T.  Spelta II 

T.   turgidum 7 

T.  vulgare 52 

Total    ...  161 
I 


36 


3 
35 


14 


27 


])e  said  about  the  third  group  with  its  27  varieties,  especiall}^  in  considering 
the  numerous  sources  of  error  (conditions  of  temperatiire,  moisture,  techni- 
que, etc.)  which  often  interfere  with  the  results  in  this  kind  of  work  . 

But  when,  ever>i;hing  else  being  equal,  the  results  always  tend  to  be 
negative,  and  when  the  percentage  of  infection  falls  below  50,  it  must  be 
admitted  that  the  case  is  different,  and  that  the  variety  under  examination 
is  less  susceptible  than  in  those  cases  where  artificial  infection  is  almost 
alwaj's  successful.  The  varieties  Triticum  Fitchsii,  "  Common  Emmer  ", 
"  Russian  Emmer  ",  "  Spring  Emmer  ",  "  White  Emmer  ",  and  "  Rhaphi  " 
of  T.  dicoccum  ;  the  varieties  T.  durospermum,  T.  lihycum  and  "  Malaga  " 
of  T.  durum  ;  the  variety  T .  vulgare  of  T.  monococcum  and  the  varieties 
T.  caesium,  T.  erythrospermum .  T.  ferrugineum,  and  T.  pyrothrix  of  T. 
vulgare,  are  undoubtedly  all  immune  to  a  very  great  extent. 

There  are  some  results  of  special  interest,  those  wliich  have  been  obtained 
Vvith  the  wild  wheat  of  Palestine  which  is  considered  b}'  many  authors  to 
be  a  distinct  species  (7  .  dicoccoides  Kcke.)  and  by  others  as  a  variety'  of 
7".  dicoccum.  This  type  of  wheat  should  be  very  susceptible  to  the  attacks 
of  Erysiphe. 

With  the  exception  of  several  species  of  the  genus  Aegilops  which  is 
moreover  often  considered  as  a  sub-genus  of  Triticum,  all  the  attempts 
at  infecting  grasses  of  various  genera,  Avena  sativa,  Brachypodium  dis- 
tachyum,  Hordeum  vulgare,  and  Secale  cereale,  have  given  entirely  negati\-e 
results. 

Avena  spp.  —  41  varieties  belonging  to  17  species  of  oats  have  been 
examined,  and,  with  the  exception  of  A.  bromoides  Gouan.  and  of  A.  sem- 
pervirens  Yill.  which  show  a  marked  degree  of  resistance,  all  the  varieties 
are  shown  to  be  verv'  susceptible.  The  Erysiphe  of  oats  can  also  develop 
on  Arrhenatherum  avenaceum  Beauw.  The  proportion  of  infection  is  14 
per  cent.     The  parasite  cannot  however  infect  barley  or  wheat. 

The  author's  work  gives  many  experimental  proofs  of  the  existence 
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and  nature  of  physiological  races  in  Erysiphe  graminis,  and  further  shows 
that  the  degree  of  susceptibilit}'  of  the  various  varieties  and  species  differs 
considerabh\  for  it  is  possible  in  a  limited  number  of  cases  to  give  rise  to 
a  perfectly  immune  condition.  In  such  a  case,  the  inoculation  of  conidia 
from  the  parasite  produces  no  effect,  or,  at  the  most,  it  causes  little  disco- 
loured patches  to  appear  on  the  foliar  limbs.  In  the  susceptible  varieties 
the  mycelium  develops  2  or  3  days  after  inoculation  in  obvious  patches 
which  join  together  often  to  the  extent  of  covering  the  leaves  and  stems 
with  a  continuous  layer  of  mycelium ;  on  this  layer  conidia  soon  appear  in 
considerable  quantities. 

1 126 -Experiments  on  the  Wintering  of  the  Teleutospores  of  "rust"  in  Grasses.— 

KleB;VHN,  H.,  in  Zeitschrift  fiir  Pilanzenkrankheiten,  Vol    26,  Fa-c.   5,  pp    pp    272-277, 
Stuttgart,    July   30,    igi6. 

These  experiments  were  carried  out  to  determine  if  the  teleutospores 
retain  the  power  of  germinating  after  wintering  in  the  earth.  To  this 
end,  haulms  of  Agropyrum  re  pens  Beau  v.  and  leaves  of  Phragmites  communis 
were  kept  in  pots,  the  plants  having  been  attacked  by  Puccinia  graminis 
Pers.  and  P.  Phragmitis  respectively.  The  pots  were  partly  filled  with 
sand  and  partly  with  garden  earth,  and  were  kept  through  the  winter  in 
the  open.  Teleutospores  were  also  kept  in  a  pot  without  a  covering  of 
soil  for  comparison. 

On  March  30  the  cultures  of  teleutospores  were  raised  and  dried.  In 
the  control  made  about  April  15  the  teleutospores  kept  imder  soil  or  sand 
had  germinated  better  than  those  kept  in  the  air.  The  cultures  raised 
on  April  30  germinated  equally  well  (May  8).  The  pots  were  left  in  the 
open  until  the  end  of  April,  then  the}'  were  placed  in  the  glass-house,  hvX 
without  watering.  On  May  25  when  other  cultures  were  taken  up,  the 
soil  of  the  pot  was  still  damp  ;  in  P.  graminis  the  power  of  germination 
was  good,  in  P.  Phragmitis  it  had  suffered  a  little. 

In  conclusion,  the  teleutospores  of  "  rust  "  in  grasses,  that  have  been 
wintered  in  the  earth,  germinate  in  the  following  spring  at  least  as  well 
as  those  that  have  been  exposed  to  the  air.  From  which  it  follows  that, 
in  practice,  the  haulms  of  attacked  cereals  after  wintering  in  the  earth, 
in  the  next  spring  can  reinfect  the  host  of  the  aecides  though  not  the  ce- 
real itself. 


1127- Breeding  Experiments  with  a  View  to  Obtaining  a  Helianthus  Resistant  to 

"  rust"  {Puccinia  Neiiant/li).  —  See  number  1072  of  this  BuUdin. 

1 128  -  Mildew  of  Cereals  {Sclerospora  macrospora)  in  Spain  (i).  —  arropheles, 

in  El  iAtltiiador  Modcrno,  \'ol.  \'I,  No.  4,  i  lig.  pp.  4,  Barcelona,  1916. 

In  the  province  of  Huesca  (Aragon),  the  wheat  harvest  of  1915  suffered 
a  loss  of  at  least  40  per  cent.  This  loss  has  been  attributed  to  an  attack 
of  "  mildew  ". 

The  parasite  has  not  so  far  been  recorded  on  rice  in  Spain. 
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(i)  See  B.  Oct.  191 5,  No.  iu()G  and  B.  Dec.  191 5,  No.  1346. 
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1 129- Effect  of  Certain  Species  of  Fusarium  on  the  Composition  of  the  Potato  Tu- 
ber.—  Hawkins,  1,.  A.  in  the  Journal  0/  A'^riculliiral  Kcscarcli,  N'ol.  VI,  Xo.  5,  pp.  183- 
196.  Washint'toK,  D.  C,  i()i6. 

Potato  tubers  are  subject  to  the  attacks  of  various  parasitic  fungi. 
vSome  of  these  invade  the  tuber,  kill  the  cells,  break  down  the  cell  walls,  and 
cause,directly  or  indirectly,  a  more  or  less  complete  disorganisation  of  the 
host  tissues.  In  the  present  paper  the  writer  has  given  the  result  of  a  se- 
ries of  researches  on  the  modifications  that  are  produced  in  the  potato  by 
Fusarium  coendenm  (Lib.)  vSacc,  F.  oxysporum  Schlecht  and  F.  radicicola 
Wollenw.  Kach  tuber  is  cut  in  four  and  each  quarter  is  placed  in  a  culture 
tube  stoppered  with  sterile  cotton  wool.  Of  the  four  preparations,  two  act 
as  control.  This  method  gives  results  which  are  much  more  directly  com- 
parable than  those  that  would  be  obtained  if  different  tubers  were  used  ra- 
ther than  parts  of  the  same  tuber,  because  the  amount  of  sugar,  starch  and 
pentosan  contained  varies  very  much  in  different  tubers.  The  most  im- 
portant conclusions  can  be  summarised  as  follows  : 


Table  I.  —  Reducinj^  Sugar  and  Sucrose  Content  of  the  Sound  and  Rotted 
Quarters  of  Potatoes.  Expressed  as  percentages  of  the  oaiginal  wet  weights). 


Sp.  of  Fusarium 

Reducing  sugar 

Sucrose 

and  potato  number 

rotted  quarter 

sound  quarter 

rotted    quarter 

sound  quarter 

Fusarium  oxysportim  . 

160 

0.04 

0.31 

O.IO 

0.66 

n 

159 

0.04 

0.28 

0 

0.67 

)) 

158 

0 

0.44 

0 

1.03 

F.  coeruletim    . 

149 

0.13 

0.40 

0.12 

0.39 

» 

150 

0.04 

0.47 

0.24 

0.50 

» 

151 

0.17 

0.37 

0 

0.66 

F.  radicicola 

32 

0 

0.03 

0.04 

0.24 

» 

26 

0 

0.02 

0.04 

0.19 

» 

34 

0 

0.03 

0.02 

o.og 

)) 

41 

0 

0.02 

0 

0.42 

As  is  seen  in  the  table  all  three  species  of  Fusarium  use  the  sugars  wlricli 
in  most  cases  disappear  almost  completely.  The  fungi  secrete  two  enzymes, 
sucrase  and  maltase,  which  hydrolized  the  saccarose  and  maltose.  The 
effect  of  the  fungi  on  the  starch  is  in  marked  contrast  to  their  action  on  the 
sugars.  The  amount  of  starch  is  undiminished,  a"nd  there  may  even  appeal 
to  be  an  increase  due  to  the  fact  that  the  fungi  build  up  material  in  the 
course  of  the  examination.  Fusarium  consumes  a  considerable  quantity 
of  pentosans  while  leaving  the  methylpentosans  untouched. 


DISEASES   OF   VARIOUS   CROPS 


1545 


Table  II.  —  Pentosan  and  Methyl-  Pentosan  Content  of  Sotmd 
and  Rotted  Quarters  of  Potatoes  {percentage  of  pentosans,  leet  iveight). 


Sound  quarter 

Rotted  quarter 

Potato  number                          Total 
pentosans 

Pentosans 

Methyl 
pentosans 

Total 
pentosans 

^     ^               Methyl 
Pentosans 

pentosans 

F.  oxyspontm 29           0.53 

»            30      ,      0.53 

»           35          0.45 

»          40          0.52 

F.  radicicola 171           0.28 

»            174           0.37 

»            176           0.25 

0.47 
0.41 
0.36 
0.42 
0.23 
0.32 
0.19 

0.06 
0.12 
0.09 

O.IO 

0.05 
0.05 
0.06 

0.50 
0.46 
0.44 

0.37 
0.25 
0.29 
0.26 

0.35 
0.35 
0.35 
0.26 
0.20 
0.24 
0.21 

0.15 
O.II 

0.09 

O.II 

0.05 

0.05 
0.05 

It  should  be  noticed,  on  the  other  hand,  that  the  fungi  grown  in  potato 
extract  produce  as  much  pentosan  as  methylpentosan,  so  that  the  given 
quantities  in  the  table  represent  the  difference  between  the  amount  of  pen- 
tosan destro3'ed  and  the  amount  built  up  b}^  the  fungi. 

The  crude  fibre  is  a  mixture  of  compounds,  among  which  are  some  of 
the  cell  wall  constituents,  including  cellulose.  The  distribution  of  the  crude 
fibre  is  not  as  uniform  as  that  of  the  pentosans.  It  is  3  ^/g  to  5  times  as 
abundant  in  the  cortex  a?  it  is  in  the  inner  part  of  the  tuber.  Parasitic 
fungi  raise  the  percentage  of  crude  fibre  a  little,  although  the  differences  in 
question  are  alwa^'s  small. 

The  substances  which  give  mucic  acid  when  boiled  with  the  proper 
concentration  of  nitric  acid  are  considered  in  this  paper  as  galactans.  The 
effect  of  Fiisariiim  on  these  substances  is  shown  in  the  following  table  : 


Table  III.  —  Galactan  Content  of  Sound  and  Rotted  Quarters  of  Potatoes. 


Rotted  with  Fusarium  radicicola 

1                  Rotted  with  Fusarium  oxysporum 

\                                \ 
Potato  number     Rotted  quarter      Sound  quarter 

i                         :                         1 

1                                 I 
Potato  number  |  Rotted  quarter      Sound  quarter 

i                                 i                                 i 

i 

i                        1 

27              0.039       :      0.062 
31               0.033             0.060 
42              0.029             0.030 

166 
167 

172 

0.069                      0,071 
0.068                      0.076 
0.081                      0.083 

All  the  species  of  Fusarium  examined  gave  practically  the  same  results. 
It  is  worthy  of  note  that  the  grains  of  starch  remain  intact,  while  the 
monosaccharids  and  disaccharids  are  attacked  by  the  fungi,  although  they 
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form  a  diastase  which  readily  hydrohzes  starch  when  it  occurs  in  a  gelati- 
nous condition. 

1130-  Fusar/um  rad/c/cola,  the  Cause  of  Rot  in  Potato  Tubers  in  the  United 

States.  —  I'RATT,    O.    A.,    in    The   Journal   of   Agricultural   Research,    Vol.  VI,   No.   9, 
pp.  297-309,  ri.  XXXIV- XXXVII,  Washington,  D.  C,  1916. 

Fnsarium  radicicola  Wollenw.  gives  rise  to  two  distinct  types  of  rot  in 
potatoes  :  a  dry  rot  and  a  soft  or  gelatinous  rot. 

Dry  rot  ("  black  rot  ")  is  characterised  by  blackening  of  the  attacked 
tissues,  which  in  time  always  acquire  a  dark  sepia-brown  colour.  The  fun- 
gus invades  the  host  by  three  rhaimels  :  i)  the  point  of  the  branch  where  the 
swelling  of  the  tuber  begins  ("  stem-end  ")  ;  2)  lenticels  ;  3)  ej^es.  In  the 
first  case  the  parasite  develops'  and  extends  throught  the  vascular  system 
which  turns  black  and  dies,  in  the  second  case  it  spreads  more  or  less  com- 
pletely round  the  tissues ;  finally,  in  the  third  case,  it  passes  uj)  the  secondary 
vascular  branches  but  scarcely  ever  reaches  the  central  axis. 

Externally,  infected  tubers  have  a  sunken  brownish-black  region.  This 
type  of  rot  is,  especially  noticeable  in  potatoes  with  round  tubers  such  as 
"  Idaho  Rural  "  and  "  Pearl  ".  In  every  case  where  infected  material 
was  isolated,  F.  radicicola  and  sometimes  F.  oxysporum  as  well  were  found. 
The  latter  should  be  considered  as  an  occasional  parasite,  which  gets  into 
the  tubers  by  the  necrosed  vascular  bundles.  When  the  spores  of  F.  ra- 
dicicola were  injected  into  the  tubers  and  stolons  of  the  potato  the  results 
obtained  were  definitely  positive  ;  after  longer  or  shorter  periods  of  time, 
which  vary  according  to  thermal  conditions,  the  characteristic  symptoms 
of  "  black  rot  "  appeared. 

In  cases  of  soft  rot  ("  jelly-end  "),  the  fungus  enters  the  tuber  at  the 
point  of  its  formation  and  the  infection  spreads  inwards  ;  although  it  spreads 
more  quickly  along  the  vascular  bundles,  it  effects  all  the  tissues  to  some 
extent.  It  is  not  long  before  the  diseased  parts  become  brown.  This  type 
of  rot  is  found  principally  in  potatoes  with  oval  tubers,  the  Bnrbank  group, 
for  example  "  Netted  Gem  ".  There  is  no  doubt,  judging  from  the  positive 
results  of  inoculations,  that  F.  radicicola  is  able  to  produce  jelly-end  fot. 
But  in  isolating  the  pathogenic  germs  from  naturally  infected  material  it 
could  be  proved  in  almost  all  cases  that,  in  addition  to  F.  radicicola,  there 
were  also  present  other  species  of  Fusarium  such  as  F.  trichoihecioides  and 
F.  oxysporum.  The  last,  as  shown  by  Carpenter's  researchs,  can  give  rise 
to  a  soft  form  of  rot  in  tubers,  and  considering  its  almost  constant  asso- 
ciation with  F.  radiciola  in  jelly-end  rot,  the  author  is  inclimed  to  believe 
that  it  is  one  of  the  factors  in  causing  this  disease.  When  tul.iers  infected 
with  "  black  rot  "  are  sown  the  crop  obtained  is  to  a  large  extent  contami- 
nated, while  sowing  tubers  infected  with  "  jelly-end  "  rot  does  not  seem  to 
entail  harmful  results. 

F.  radicicola  is  widely  distributed  in  Europe  and  in  America.  In  the 
United  States  it  has  ben  reported  from  the  following  states  :  Idaho,  Oregon, 
California,  Nevada,  Mississippi,  New  York,  Virginia,  and  the  district  of 
Columbia.  It  is  probably  well  distributed  throughout  the  desert  soils, 
where  the  damage  caused  to  the  potato  crop  by  this  parasite  can  attain  to 
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Percentage  of 

Disease  in  Harvested  Potatoes. 

i 

Percentage  of  disease  in  tubers 

Variety                         ! 

Condition  of  seed                          Vascular         i 

1        inffcUon               l^"b— ts 

Idaho  Rural Infected  with  blackrot    .   . 

Pearl do 

Netted  Gem Infected  with  jelly-end  rot 

Idaho  Rural Disease  free,  disinfected     . 

Pearl do 

Netted  Gem do 


96 

82 

44           j 

40 

16        ! 

0 

40 

0 

14 

I 

10 

0 

enormous  proportions  ;  in  fact  anything  up  to  80  per  cent  of  the  tubers  may 
be  attacked.  On  the  other  hand,  in  a  fertile  and  well  irrigated  soil,  previ- 
ously planted  with  grain  or  leguminous  crops,  the  conditions  are  unfavoura- 
ble to  the  forms  of  rot  mentioned  above,  and  the  percentage  of  infected  tu- 
bers is  always  very  low. 

Control  of  blackrot  :  i)  precede  potatoes  by  a  crop  of  lucerne  or  of 
other  plants  which  can  improve  the  soil  ;  2)  maintain  the  lowest  possible 
temperature  in  all  storage  places. 

11^1  ~  Phytophthora  sp.,  as  the  Cause  of  Black  Thread  Disease  of  Hevea  bra- 

Si/tens/s  in  Burma. —  Dastur,I.  F.,  in  Deparhmnt  of  A  iriculturc,  Burma,  Bulletin  14, 
pp.  1-4,  I  plate,  Rangoon,  1916. 

In  Hevea  brasiliensis  black  vertical  grooves  appear  on  those  parts  of  the 
trunk  that  have  been  laid  bare  by  tapping ;  these  sink  into  the  wood  through 
the  cam.bium.  The  infected  parts  crack  and  the  latex  oozes  out  and  some 
times  accumulates  between  the  wood  and  the  new  cortical  tissue  that  is  being 
formed.  The  latter  withers  and  comes  off  leaving  a  deep  wound  or  canker 
in  the  uncovered  woody  tissue. 

In  this  way  the  cambium  can  be  absolutely  destroyed.  The  destruction 
and  alterations  in  the  cambium  put  a  stop  to  the  ordinary  renewal  of  the 
cortex,  bitt  there  is  an  abundant  proliferation  of  callous  tissue,  and  the  sur- 
face of  the  trunk  which  has  become  gnarled  and  irregular  is  not  suitable 
for  new  incisions.  In  sections  of  the  diseased  tissue  the  cells  are  swollen 
without  protoplasmic  contenc,  and  filled  with  a  yellow-brown  gummy 
substance. 

The  constant  presence  of  intercellular,  non  septate  hj^phae  at  once  sug- 
gests the  existence  of  a  species  of  Phytophlhora,  especially,  when  in  addition 
to  the  disease  of  the  trunk,  a  characteristic  alteration  is  observed  in  the 
fritits,  accompanied  by  an  exudation  of  latex  undoubtedly  caused  by  a 
Phytophthora.  ^ 

Cultures  obtained  from  diseased  fruits  and  inoculated  into  the  stems 
of  Hevea  give  rise  to  pathological  symptoms  identical  with  those  described. 

Drought  and  light  are  important  factors  in  checking  the  develop- 
ment of  the  fungus,    which  requires  moisture.     The  disease  appears  soon 
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after  the  rains  lireak  out  and  completely  disappears  after  the  close  of  the  mon- 
soon with  the  return  of  the  dry  and  sunny  weather. 

The  damage  caused  by  "  Black  thread  "  is  very  serious;  in  1915  in  a 
plantation  of  77  000  trees  in  Burma,  tapping  was  prevented  in  12  000,  the 
loss  of  rubber  being  estimated  at  two  to  three  thousand  pounds. 

Treatment  ;  i)  the  fungus  fructifies  very  poorly  on  the  stem  but  very' 
profusely  on  the  fruits  which  should  be  considered  as  the  principal  source 
of  infection  ;  infected  fruits  should  therefore  be  collected  and  destroyed  when 
they  first  appear  ;  2)  pruning  should  be  freeh^  indulged  in,  so  that  penetra- 
tion of  sunhght  and  free  circulation  of  air  are  ensured  ;  3)  tapping  should 
be  stopped  and  the  tapping  cuts  treated  with  a  20  per  cent  solution  of  car- 
bolineum  every  five  days. 

11^2 -  Corti'cium  salmonicolor  ("pink  disease")  of  Cacao,  in  the  Island  of 

Trinidad,  Antilles  (i;.  — •  Rorer,  J .  B.,  in  Bulletin  of  the  DepoMment  of  A'^riculturc,  Trini- 
dad and  Toba'^o,  Vol,  XV,  Part.  3,  pp.  86-8cj,  I  pi.,  Port-d'Espagne,  1916. 

At  rare  intervals  dxiring  the  past  seven  years  the  cacao  disease  known 
as  "pink  disease"  has  been  recorded  on  several  plantations  in  the  nor- 
thern and  eastern  parts  of  Trinidad.  The  disease  receives  its  name  from 
the  fact  that  the  attacked  branches,  especially  on  the  lower  or  shaded  side, 
are  covered  with  a  pink  incrustation  which  is  the  fruiting  stage  of  the  fun- 
gus that  causes  the  disease,  Corticium  salmonicolor  Berk,  and  Br.  (and  not 
C.  lilacino-luscum  Berk,  and  Curt,  as  was  formerly  believed). 

Up  to  the  present  time  the  fungus  is  not  a  really  serious  menace  to  ca- 
cao cultivation  in  the  West  Indies. 

It  can  live  at  the  expense  of  great  many  plant  hosts  and  so  has  caused 
considerable  damage  elsewhere  :  for  example,  to  Hevea  in  the  United  vStates, 
to  coffee  in  Java,  etc. 

In  the  case  of  cacao  the  small  branches  are  most  often  attacked  and  are 
rapidly  killed  ;  if  the  fungus  in  the  course  of  its  rapid  development  reaches 
the  larger  branches  the  whole  crown  of  the  tree  ma}^  become  infected.  The 
leaves  on  the  diseased  branches  wither,  tvirn  brown  and  fall  to  the  ground. 

Where  the  disease  occurs  sporadically  the  infected  branches  should  be  cut 
out  and  burnt  immediately.  If  the  diseased  parts  have  to  be  carried  out 
of  the  plantations  they  should  be  put  in  bags  to  prevent  the  dispersal  of  the 
spores  of  the  parasite.  If  the  disease  should  assume  serious  proportions 
Bordeaux  mixture  or  other  fungicides  could  be  usefulh^  employed.  This  is 
a  simple  matter  in  cacao  plantations  or  in  rubber  plantations  where  the 
plants  are  two  or  three  3^ears  old. 

In  cases  of  serious  attack  in  old  rubber  plantations  spraying  is  not  re- 
commended on  account  of  the  almost  insurmountable  diflftculties  met  with 
in  treating  large  trees.  The  disease  is  more  effectively  dealt  with  by  cutt- 
ing out  and  burning  the  affected  parts,  where  this  is  possible,  or  where  onlj'' 
a  limited  number  of  trees  are  attacked.  If  the  infection  is  wide  spread  good 
results  have  been  obtained  by  treating  the  diseased  parts  with  tar  as  soon  as 


(i)  See  also  Bulletin  Sept.  i'ii3,  Xo.  no.",  and  Bulletin  I'eb.  1915,  No    135.  (Ed.). 
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the  first  symptoms  appear.  In  Trinidad  the  disease  has  never  so  far  been 
discovered  on  rubber,  but  now  that  this  plant,  is  fairly  widely  cultivated 
there  and  in  some  cases  among  cacao  trees,  the  surrounding  cacao  should 
be  carefully  watched,  so  that  in  case  the  fungus  should  appear  precautions 
colli d  be  promptly  taken  to  prevent  its  spreading  to  the  rubber. 

1133-  Phoma  Lavandulae  on  Lavender  (^Lavandula  officinalis)  in  En- 
gland.—  Brierly,  W.  B.,  in  Bulletin  of  Miscellaneous  Ihfonnation,  Royal  Botanic  <iay- 
dens,  Keu\  Xo.  5,  p.  113-1^1,  Figs.  1-9,  PI.  V-VI,  ii)i6. 

Phoma  lavandulae  Gab.  was  recorded  for  the  first  time  in  Rnglaitd  in 
1 915.  It  is  the  cause  of  a  serious  disease  in  Lavandula  officinalis.  The  di- 
seased buds  and  shoots  are  brown  in  colour,  the  leaves  wither  and  fall,  and 
the  epidermis  sphts  away  in  minute  silver^'  flakes.  The  infection  spreads 
very  quickly  from  one  plant  to  another  so  that  it  readily  attacks  and 
destroys  whole  beds. 

In  pure  cultures  the  fungus  produces  pycnospores  and  conidia,  which 
are  hyaline  with  thin  walls  (which  later  on  become  brown  while  the  walls 
thicken),  and  characteristic  brown  chlamidospores,  with  very  thick  walls. 
The  thin  walled  spores  germinate  quickly  ;  they  are  not  very  resistant  to 
drought  and  are  killed  by  frost.  The  thick  walled  spores  on  the  other  hand 
are  very  resistant  and  only  germinate  after  a  resting  period. 

Inoculation  experiments  gave  positive  results,  and  confirmed  the  pa- 
thogenic properties  of  the  fungus  which  is  ver^^  probably  confined  to  the 
genus  Lavandula.  The  mycelium  branches  freely  through  the  host  tissues, 
causing  disintegration  of  the  peridermis  and  phloem.  It  also  penetrates  into 
the  xjdem  and  the  hyphae  often  reach  the  inside  of  the  cells  through  the 
pits  in  the  walls.  The  pycnidia  are  formed  immediately  below  the  epidermis 
which  splits  away  from  the  cortex.  The  optimum  temperature  for  the 
gro\\4;h  of  the  mycelium  is  about  18°  to  20°  C. 

To  check  the  infection  the  diseased  shoots  should  be  cut  out  and  es- 
tro3'ed  as  soon  as  they  appear. 

1 134  -  Fusarium  sp.  ("die-back  disease")  a  Pest  on  Hibiscus  in  the  Federated 

Malay  States.  —  Sharples,  a.,  in    The   AriHcultural   Bulletir    ni  the   Federated    Malay 
Stales,  Vol.  VI,  No.  7,  pp.  217-218,  Sin,s;apore,  1916. 

Several  species  of  Hibiscus  winch  are  cultivated  in  the  Federated  Ma- 
lay States  for  ornamental  purposes  are  attacked  by  a  fungus  that  kills  the 
shoots.  The  disease,  whose  common  name  is  "  die-back  disease  ",  develops 
principally  in  hedges  of  H .  Rosa-sinensis  which  are  periodically  pruned.  The 
shoots  blacken  and  die  from  the  top  onwards,  the  leaves  wither  and  fall, 
and  finally  the  plant  is  reduced  to  a  cluster  of  dead  branches.  The  author 
has  been  able  to  isolate  from  infected  material  two  fungi  in  pure  cultures 
{CoUetotrichum  sj).  and  Fusarium  sp.).  Inoculation  experiments  showed  that 
Fusarium  sp.  is  the  specific  cause  of  the  disease  described  above.  The  my- 
celium of  the  }:)arasite  penetrates  the  host  by  means  of  the  numeroas  lesions 
and  cuts  which  result  from  pruning.  It  is  therefore  suggested  that  this  o])er- 
ation  should  always  be  followed  by  an  immediate  dressing  with  Bordeaux 
mixture. 
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WEEDS  AND  PARASITIC  FLOWERING  PLANTS. 

1135-  Razoumofskya  spp.  Mistletoes  Injurious  to  Conifers  in  the  United  States — 

Weir,  J.  R.,  in  United  States  Department  of  Agriculture,  liulletii   Xo.  360,  pp.  1-39,  Fig. 
1-17,  Washington,  D.  C,  1916. 

It  is  not  generally  known  that  the  injury  caused  by  several  species 
of  Razoitmofskya  [ArceutJiobium)  to  coniferous  trees  in  certain  localities  of 
the  north  western  United  States  has  attained  to  such  proportions  that  the 
question  has  assumed  all  the  characters  of  a  serious  forest  problem.  The 
species  which  suffer  the  most  are  :  Western  Larch  {Larix  occidentalis) ,VJes- 
tern  Yellow  Pine  {Pimis  ponderosa),  Lodgepole  pine  (P.  contorta),  and  Dou- 
glas Fir  {Pseudotsuga  taxifolia).  F^ach  of  these  hosts  in  attacked  by  a  distinct 
species  of  Razoumofskya :  R.  lands  Piper ;  R.  campylopoda  (Engelm.)  Piper; 
R.  americana  (Nutt.)  Kuntze  ;  R.  Douglasii  (Engelm.)  Kuntze. 

The  most  striking  symptom  of  the  disease  is  the  gradual  reduction  of 
the  leaf  surface,  caused  by  the  "  witch's  brooms  "  and  by  various  outgrowths 
which  occur  on  the  trunk  and  branches,  and  which  in  time  can  cause  the 
death  of  the  host.  In  all  the  cases  the  development  of  the  tree  is  seriously 
retarded,  as  is  shown  in  the  following  table  : 


Host  and  condition 


Pinus  contorta 

Infected    .   .    . 

Uninfected  .  . 
P.   ponderosa 

Infected    ... 

Uninfected  .  . 
Larix  occidentalis 

Infected    ... 

Uninfected  .  . 
Pseudotsuga  taxifolia 

Infected    ... 

Uninfected 


Average 


Age  class 


Height 


Diameter 


breast  high 


65 
60 

100  ■ 
100 

144 
144 

97 
97 


feet 

35-2 
48.5 

49.5 
77.2 

63.0 
115.0 

62.0 
73.0 


6.3 
7-8 

l8.2 

22.2 

11.5 
19.5 

173 

22.2 


Total 

annual 

growth 


in. 

0.93 
2.93 

1-54 
5.33 

1.28 
2.154 

2.175 
3.28 


One  of  the  first  effects  of  infection,  either  of  branch  or  of  trunk,  is  the 
formation  of  a  fusiform  swelling,  which  is  sometimes  very  pronounced  and 
resembles  the  enlargements  caused  by  some  species  of  Peridermium.  On 
the  branches   this   swelUng  is  the  first    stage    in    the    development    of  a 
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"  witch's  broom  "  which  grows  slowly  and  attains  to  enormous  proportions. 
The  habit  and  appearance  of  the  tree  is  entirely  altered.  Often  under  the 
stress  of  snow  and  wind  the  "  brooms  "  split  and  fall  to  the  ground,  where, 
piled  round  the  foot  of  the  tree,  the}'  constitute  a  serious  danger  in  case  of 
ground  fires. 

On  the  trunk  the  presence  of  Razoumofskya  leads  to  the  formation  of 
burls.  When  the  infection  occurs  at  the  base  of  a  branch  and  then  travels 
towards  the  main  trunk  the  result  is  a  "  broom  "  which  later  dries  up  and 
falls,  leaving  in  its  place  a  burl  which  is  more  or  less  scarred  If,  on  the  con- 
trary, infection  occurs  directly  on  the  main  trtmk,  the  beginning  of  a  burl 
is  at  once  formed,  and  this  radiates  ou.t wards  and  becomes  fan-shaped 
keeping  time  with  the  gromh  of  the  tree.  Finallj'  the  central  part  of  the 
swelling  disintegrates  lea\'ing  a  wide  opening  more  or  less  deep.  This  is 
a  convenient  entrance  for  boring  insects  and  for  numbers  of  fungi,  which 
find  the  decomposing  tissues  an  excellent  substratum  :  Trameies  Pint  (Brot.) 
Fr...  T.  serialis  Vi.,P.volvatus  PR.,  Forties  Laricis  {] acq.)  ^.inrr.,  F.pinicola 
Fr.,  Stereum  snlcatum  Burt.,  Poly  porus  sulphur  ens  Vx.,Lcnzites  sepiariaVr., 
Corticium  Berkeleyi  Cooke,  C.  galactinitm  (FR.)  Burt.,  Peniophora  suhsiil- 
phurea  (Karst)  Burt,  Ceratostomella  pilifera  (Fr.)  Wint.,  and,  less  often, 
Pholiota  adiposa  PFr.,  and  Echinodotium  tindorium. 

The  following  means  of  suppressing  Razoumofskya  are  suggested  ; 
i)  to  fell  and  remove  all  badly  infected  trees,  which  may  or  mory  not 
be  a  useful  measure  ; 

2)  strict  control  of  nurseries  and  supervision  of  plants  coming  from 
infected  areas  ; 

3)  to  plant  conifers  closely,  and  eventually  to  associate  them  with 
other  species  such  as  yews  and  junipers  which  will  shut  out  the  light,  as 
shade  discourages  the  development  of  mistletoe. 

ii^b  -  Asphodelus  fistulosus  and  Stachys  arvensis.  Harmful  Weeds    in 

New  South  Wales.      -  MAiDiix,  J.  H.,  in  The  Airicultural  Gazette  of  Neiv  South  Wales, 
\'()1   XXVIIl,  Part.  3,  pp.   335-338,  2  PL,  Sydney,  1916. 

A  description  of  Asphodelus  iisittlosus  L.  ("  onion  weed  ")  and  of  the 
labiate  Stachys  arvensis  {"  stagger  weed  "). 

In  Australia  the  first  of  these  weeds  is  known  not  only  in  New  South 
Wales  b\it  also  in  central  Australia  (where  it  is  common),  in  Victoria  and  in 
western  Australia  ;  it  has  not  yet  been  recorded  from  Queensland.  It 
tends  to  overrun  the  groimd  wherever  it  manages  to  establish  itself,  and  no 
animal  appears  to  feed  on  it  except  by  accident.  Biirning  it  before  the 
flowering  season,  if  possible  entirely,  is  the  best  method  of  suppressing  this 
weed. 

5.  arvensis  is  common  in  central  Australia,  in  New  South  Wales,  in 
Queensland  and  in  Victoria  ;  in  New  South  Wales  it  is  especially  frequent, 
and  is  reported  as  causing  serious  trouble  among  cattle.  As  it  thrives  best 
in  damp  places  it  is  advisable  to  improve  the  drainage  of  pasture  lands  to 
encourage  the  development  of  useful  plants. 


(1)  See  also  B.  Dec.  1913,  No.  1403,  and  B.  Feb.  iqm,  No.  187.  (£d. 
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GENERALITIES.  II37  -  IllSect  PcstS  III   India.  —  Fletcher,  T.  h.,  in  AiiHcultural  Research  Institute,  Pusa, 

Bulletin  No.  SQ,  PP-  i-39.  Eig-  i  20,  Calcutta,  1916. 

The  work  in  question  contains  one  hundred  short  notices  on  Indian 
insect  pests. 

The  following  observations,  dealing  for  the  most  part  with  agriculture, 
are  worth}^  of  special  notice. 

Among  the  Coleoptera,  Adoretus  lasiopyp^tts  (fam.  Riitelidae)  is  a  very 
common  species  in  the  Pusa  district,  where  it  causes  considerable  damage 
to  the  leaves  of  plants  between  June  and  September  ;  at  Begum  Serai  it 
attacked  vines  stripping  off  the  leaves  and  injuring  the  fresh  shoots. 

A .  vers'Utus  is  also  very  common  in  numerous  Indian  localities ;  it  was 
reported  in  June  1910  and  1912  from  the  Kumaon  gardens  as  a  pest  on  the 
leaves  of  vines,  pears,  plums,  apples,  and  figs,  which  it  attacked  in  asso- 
ciation with  A.  horticola  Arrow  and  Brahmina  coriacea  Hope.  Similar 
damage  is  caused  by  another  species  of  Adoretus  {A.  duvauceli  Bl.). 

Niunerous  Coleoptera  belonging  to  the  iamily  Ciirculionidae  inflict  more 
or  less  extensive  injuries  upon  cultivated  plants.  There  are  Phytoscaphus 
dissimilis  and  Corigetus  hidentulus  on  tea  in  Assam  and  Upper  Burma  ; 
Rhynchaenus  (Orchestes)  magnijerae  (mango  leaf  boring  weevil),  Cryp- 
torhyncus  poncollis  and  Alcides  frenatus  on  mango  trees  ;  Xanthotrachelus 
faunus  and  A',  perlahts  which  attack  the  heads  of  Heliantkus  anniius  ;  Ca- 
landra  linearis  on  the  fruits  of  tamarinds  and  Myocalandra  exarata  on 
bamboos. 

In  July  1915  Lytta  actaeon  (Family  Meloidae)  attacked  the  fields  of 
Setaria  in  the  region  of  the  Chota  Gandak  River  in  great  numbers,  complete- 
ly devouring  the  leaves. 

Among  the  Lepidoptera,  Calpe  ophideroides  caused  great  damage  to 
fruit  in  1914  in  the  Kumaon  Government,  especially  to  peaches  and  necta- 
rines. 

The  larval  stage  of  Argyroploce  erotias  (Family  Eucosmidae)  caused 
considerable  damage  to  the  foliage  of  mangoes  by  rolling  up  the  leaves 
and  biting  holes  in  them. 

Laspevrcsia  trichnryossa,  which  belongs  to  the  same  family,  in  its  lar- 
val stage  bores  its  way  into  the  pods  of  Cajanus  indicits  and  there  pupates, 
having  destroyed  the  seeds. 

In  March  1912  at  Pusa  the  larvae  of  Anarsia  melanoplecta  were  seen 
to  hollow  out  tunnels  in  the  top  shoots  of  mango  twigs. 

Anataractis  plnmigera  formed  galls  on  the  stems  of  Indigofera  in  which 
the  larvae  underwent  their  first  developmental  stages. 

The  larv'ae  of  Acrocerops  syngramma,  A.  cathedra  and  A.  isonoma 
attacked  the  leaves  of  mangoes  (mango  leaf-miners) .  The  caterpillar  of  A . 
ordinatella  feeds  in  the  parenchyma  of  the  leaves  of  camphor  leaving  the 
epidermis  intact. 

Prays  citri   (Family  Hyponomeutidae)   is  found  in  southern  Europe, 
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in  New  vSouth  Wales  (Australia),  in  the  Philippines,  in  India  (North  Coorg,) 
and  in  Ceylon  (Colombo,  Maskeliya  and  Mandulsima) .  In  southern  Eu- 
rope the  larvae  eat  into  the  flowers  and  the  shoots.  In  the  Phillippines  they 
bore  :nto  the  rinds  of  Citrus  fruits  making  a  gaU,  so  that  the  fruits  may  be 
seriously  damaged.  It  is  quite  possible  that  this  insect  will  soon  become 
a  pest  in  India  and  Ce^'lon,  where  at  present  its  interest  is  purely  ento- 
mological. 

H38-The  Caterpillars  of  the  Goat  Moth  (Cossus  cossus)  and  the  Codling  Moth 
(Carpocapsa  pomone/la)  and  their  Powers  ot  Resistance  to  Cold.  — guev- 

LARD,  F.  P.,  ill  Comptfs  Rcndiis  dcs  Si-aiuccs  de  la  Sociiic  de  Biolo'^ic,  Vol.  lyNXIX,  No.  15^ 
pp.  774-777,  Paris,  Jtily  jo,   1916, 

Experiments  show  that  the  caterpillar  of  Cossus  cosstts  can  resist  freez- 
ing of  all  its  organs  and  tissues.  The  caterpillar  does  not  appear  to  suft'er 
even  if  it  is  frozen  any  number  of  times.  A  quick  transition  from  a  tempe- 
rature of-150  C.  to  one  of  30°  C.  does  not  cause  death  and  does  not  apparently 
change  the  tissues.  This  resistance  results  from  an  adaptation  which  only 
occurs  in  nature  during  the  cold  season.  It  disappears  completely  during 
the  hot  heather. 

The  caterpillar  of  Carpocapsa  pomonella  apparently  reacts  to  cold  in 
exactly  the  same  way  as  that  of  Cossus.  This  remarkable  resistance  to 
cold  does  not  seem  to  be  verj'  wide  spread  among  the  invertebrates.  It 
is  even  far  from  occuring  in  the  xylophagus  larvae. 

These  differences  seem  to  be  correlated  with  certain  peculiarities  in 
the  mode  of  life  of  these  larvae. 

1 139 -Observations  on  the  Insect  Parasites  of  SomeXoccidae.  —  imms,  a.  d.,  Ui  The  me.\n.^ 

Quaiirrly  Journal  o;   Microscnpical   Science,  Xo\.   6i,  Part.   3,  pp.   217-274,   3   l-'i^s.   2  PI. 
lyondon,  roiO. 

This  is  the  first  of  a  series  of  papers  dealing  with  the  biology-  of  the 
principal  insect  parasites  of  certain  Coccidae,  with  a  view  to  determine 
the  importance  of  these  parasites  in  their  relation  to  a  famil}^  whose  econo- 
mic importance  is  ^^erj^  considerable.  That  certain  of  the  Coccidae  are  ex- 
tensively parasitised  is  well  knowii,  but  up  to  the  present  time,  little  has  been 
known  of  the  effects  of  this  parasitism.  At  the  same  time  these,  cannot  be 
understood  until  the  essential  characters  of  the  relation  between  host  an-l 
parasite  are  fully  known.  The  present  paper  treats  of  Aphelinus  mytilaspi- 
dis  I.e  Baron,  one  of  the  chief  parasites  of  the  "  mussel,,  scale  [Lepidosa- 
phes  idmi^'l,.). 

The  paper  contains  a  ^-ery  complete  bibliography,  and  clear  illustra- 
tions. 

L.  ulmi  is  the  commonest  of  the  injurious  Coccidae  found  in  the  British 
Isles.  Its  favourite  food-plant  is  the  apple,  but  Quaintance  and  Sasscek 
record  over  ii8  host  plants.  It  has  been  stated  that  the  females  begin  to 
lay  their  eggs  on  or  about  August  17,  and  that  the}'  continue  oviposition 
on  into  September.  By  the  end  of  October  almost  all  the  parents  are  dead 
and  their  scales  protect  the  eggs.  The  newly  hatched  larvae  appeared  on 
Ma}-  21  in  the  following  year,  and  the  developmental  cycle  is  completed  by 
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the  end  of  July  or  the  beginning  of  August.  In  Great  Britain  the  insect 
is  single  [brooded,  but  in  certain  regions  of  Nortli  America  there  are  two 
broods.' i;^ 

The  number  of  eggs  laid  varies  a  good  deal.  In  America  apparently 
the  average  number  does  not  exceed  80,  while  in  England  the  average 
is  about  37,2  eggs  per  female. 

The  genus  Aphelimis  is  placed  among  the  parasitic  Hymenoptera 
and  belongs  to  the  sub  family  Aphelininae.  This  sub-family  is  very  widely 
distributed,  species  being  known  from  almost  all  parts  of  the  globe,  with 
the  exception  of  the  colder  temperate  and  polar  regions.  A  list  of  the 
localities  in  England  in  which  it  occurs  is  given  in  this  paper. 

The  larvae  of  the  ApheUnae  are  either  exclusively  parasitic  or  para- 
sitic and  partially  predaceous.  They  confine  their  attacks  almost  exclu- 
sively to  the  Rhynchota,  the  Coccidae  and  the  Aphididae  being  their  prin- 
cipal hosts. 

Several  hosts  are  mentioned  as  being  subject  to  the  attacks  of  this 
parasite  in  various  regions.  The  author  gives  detailed  descriptions  of  di- 
verse stages  in  the  two  sexes,  of  parthenogenesis,  of  oogenesis,  and  of  the 
external  and  internal  morphology.  Experiments  in  breeding  have  been 
successfully  carried  out  in  the  Manchester  University  Biological  Experi- 
ment Ground,  in  specially  constructed  breeding  cages,  with  a  view  to  in- 
vestigating the  biology  of  the  parasite. 

The  life  history  of  the  parasite  can  be  summarised  as  follows  :  in  one 
year  it  passes  through  two  generations,  and  the  adults  are  almost,  alwa3's 
females.  Out  of  750  indi\dduals  reared  only  10  were  males,  about  i  per  cent. 
Reproduction  takes  place  almost  entirely  by  means  of  parthenogenesis. 
The  adults  very  rarelj^  fly,  and  have  extremely  limited  powers  of  migration. 
In  the  first  generation  the  adults  appear  in  greatest  frequency  between  the 
third  week  in  June  and  the  middle  of  July.  The  female  laj^s  a  single  egg  on 
the  dorsal  or  ventral  surface  of  the  body  of  the  immature  host,  only  the  scaly 
covering  of  the  latter  being  perforated.  The  newly  hatched  larva  closely 
resembles  the  fully  grown  stage  in  form,  and  during  larval  life  the  insect  is 
an  ectoparasite  of  its  host.  The  second  generation  of  adults  mostly  appear 
between  the  middle  of  August  and  the  first  week  in  September.  They  para- 
sitise the  sexually  mature  hosts,  and  the  resulting  larvae  hibernate  through 
the  winter,  giving  rise  to  the  first  generation  of  adults  of  the  following  year. 
The  results  of  the  first  generation  of  parasitism  are  complete,  the  affected 
hosts  invariably  dying  in  consequence.  In  the  second  generation  of  pa- 
rasitsm  the  affected  hosts  usuall^^  deposit  a  small  number  of  eggs  before 
succumbing  ;  its  results,  therefore,  are  partial  and  incomplete.  The  pa- 
rasite exercises  an  inhibitory  effect  upon  oviposition,  the  essential  reduction 
in  the  number  of  eggs  not  being  primarily  due,  as  stated  by  previous 
observers,  to  their  destruction  by  the  Aphelinns  larvae.  Assuming  that 
every  100  hosts  lay  on  an  average  37  200  eggs,  the  net  results  of  a  3'^ear's 
parasitism  entails  a  reduction  of  about  2600  in  the  number  of  eggs  laid,  or 
7  per  cent.  The  efl&cienc}^  of  the  parasite,  therefore,  is  far  below  that  of  the 
most  effective  insecticides.     This  is  primarily  due  to  four  factors  :   1)  its 
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extremely  limited  powers  of  migration  ;  2)  its  relatively  low  fecundity  ; 
3)  its  marked  susceptibility  to  the  influence  of  unfavourable  climatic  con- 
ditions ;  4)  the  effects  of  the  second  annual  generation  of  parasitism  being 
only  partial  and  incomplete. 

ii^c  -  Aphicus  hesperidum  n.  sp.,  an  Ectophagous  Parasite  on  the  Cochineal 
of  Citnis  Fruits  Chrysomphalus  dictyospermi  in  Spain  (i).— mercet,  r.  g., 

in   Rcvista   dc   la  Real   Acadcmia   dc    Ciencias   cxacias,    fisicas,    y   naturales   de   Madrid, 
Vol.   XIV,  No.   II,  pp.    776-78H,  Fir.    1-5   Madrid,    1916 

A  description  of  the  the  new  Chalcidid  Aphycus  hesperidum,  an  ecto- 
phagous parasite  of  the  cochineal  insect  discovered  by  the  writer  on  orange 
trees  (at  Seville,  Huelva,  Valencia  and  Palma  in  Mallorca);  on  laurels 
(at  Palma  in  Mallorca)  and  on  oleanders  (at  Seville)  which  had  been  attack- 
ed by  this  cochineal. 

The  female  of  this  Chalcidid  lays  her  eggs  under  the  silpha  of  the 
host,  which  later  on  is  devoured  by  the  larva  after  it  has  been  hatched. 

Among  the  natural  enemies  of  Chrys.  dictyospermi  (2),  the  writer  parti- 
cularly mentions  Aphelinus  chrysomphali,  which  he  has  described  in  an 
earlier  paper,  Prospaltella  lounshuryi  and  Chilocorus  hipustulatus. 

ii^i- Hyperaspis  binotata,  a  Coccinellid  Beetle  Predatory  on  Eulecanfum 

nigrofasciatum  (terrapin  scale)  —  Simanton,  f.  l.,  in  the  journal  of  A^^ritui- 

tural  Research,  Vol.  V,  No.  5,  pp.  197-  203,  i  Fig.,  PI.  XXIV-XXV.  Washington,  D.  C.  1916. 

During  a  good  season  the  adults  of  Hyperaspis  binotata  Say  destroy 
great  quantities  of  Eulecanium  nigrofasciatitm  Pergande.  They  hibernate 
on  the  bark  and  in  the  vegetable  refuse  at  the  foot  of  peach  trees  infested 
by  terrapin  scale.  The}-  emerge  towards  the  end  of  .\pril  (at  Mount  Alto, 
Pa.)  Mating  takes  place  in  the  spring  and  oviposition  continues  until 
the  beginning  of  September. 

The  larvae  not  only  devour  the  young  of  the  scale  but  also  the  adults. 
It  is  estimated  that  a  single  lar\^a  of  Hyperaspis  is  able  to  destro}^  90  mature 
scales  and  3000  larvae  of  Eulecanium. 

H.  binotata  is  common  in  the  whole  of  the  territory  east  of  the  Mi.ssis- 
sippi,  and  extends  west  of  this  river  in  some  states  to  the  semi-desert 
region.  It  is  most  abundant  on  the  Atlantic  side,  from  Connecticut  to 
Maryland. 

1 142  - //oAcocera    iceryaeella,  a  Lepidopteran  that  Destroys  Cochineal  Insects 

in  California.  —  Essig,  E.    O.,   in   journal   of    Economic   Fntomolo^^y,  Vol.    9,   No.    3 
pp.  369-370,  PI.  28.  Concord,  1016. 

During  the  summer  of  1915  the  author  undertook  a  series  of  researches 
and  observations  on  Holcocera  iceryaeella  (Riley)  [Blastobasis  iceryaeella 
Riley),  a  Lepidopteran  which  destroys  cochineal  insects,  and  which  occurs 
in  great  numbers  on  the  experimental  farm  of  the  University  of  California. 
It  is  not  easy  to  establish  exactly  the  way  in  which  this  insect  is  nourished 


(i)  See  B.  February  191.1,  p.  170  ;  and  B.  June  1913,  No.  705. 

(2)  See  B.  April  1915,  No.  451  :    B.   Oct.    1915,   No.    1x02  ;   B.  July   miG,  No.  827;   B. 
August  1916,  No.  948.  [Ed,.). 
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and  in  what  proportion  the  dead  and  Hving  cochineal  insects  occur  in  its 
food. 

Among  its  hosts,  in  addition  to  Saissetia  oleae  Bern  (black  scale)  and 
Icerya  -purchasi  Mask.  (Cottony  cushion  scale  or  fluted  scale)  which  are 
alreadj''  known,  the  author  cites  Lecanium  persicae  Fab.  (European  peach 
scale),  Aspidiotus  camelliae  Sign,  (greedy  scale)  and  Pseudococcus  hakeri 
Essig   (Baker's  mealybug). 

The  Hvlcocera  larvae  weave  large  nets  on  the  branches  of  the  plants, 
and  without  leaving  these,  they  feed  upon  the  eggs  and  the  young  indivi- 
duals of  the  cochineal  insects  which  pass  the  entrances,  but  the  adults 
are  never  attacked. 

1 143-  Birds  in  the  Vineyards  in  the  Region  of  Nimes.  -  hugues,  a,  in  Compter  rendm, 

des  seanccb  dc  V Academic  d'A^ricuUurc  dc  rr^mcc,  Vol.  li,  No.  17,  pp.  504-508.  Pari';  1916. 

The  birds  which  live  in  vineyards  in  the  region  of  Nimes  are  passed 
in  review  ;  these  birds  feed  upon  insects  and  do  not  attack  the  grapes, 
they  thus  are  worthy  of  efficient  protection.  The  author  cites  in  particu- 
lar the  ortolan  {Emberiza  hortulana),  the  stonechat  (Pratincola  ruhicola), 
the  wheatear  {Saxicohi  oenanthe),  the  European  bunting  {Miliaria  europaea), 
the  crested  lark  {Galerida  cristata) ,  the  short  toed  lark  (A  lauda  hrachydactyla), 
th§  common  linnet  {Cannabina  linota),  and  the  warblers.  The  tomtit 
{Pariis  major)  is  recorded  as  being  especially  efficient;  it  attacks  the  woolly 
bear  caterpillars  of  the  tiger  moth  {Arctia  or  Chelonia  caja  L.)  and 
those  of  Cmcw/m.s  canorus.  The  European  night- jar  {Caprimidgns  europea- 
us)  destroys  butterflies. 

Red  partridges  (Perdrix  rubra)  and  magpies  (Pica  caudata)  eat  the 
grapes  but  most  often  the  damage  is  done  to  the  bordering  plants.  In 
this  district  in  a  good  year  about  659  625  gallons  of  wine  are  gathered  in, 
and  the  losses  caused  bj'  these  two  birds  do  not  exceed  27  000  gallons. 
Fieldfares  arrive  in  October  and  eat  the  grapes  left  by  the  grape  gatherers 
and  the  gleaners,  grapes  which  are  in  any  case  lost  to  the  vine -grower.  The 
golden  oriole  {Oriolus  galbula)  and  the  sparrow  {Passer  domesticus)  have 
not  caused  anj-  complaints.  In  conclusion,  in  the  vineyards  of  lower 
Provence  there  is  not  a  single  bird  that  is  really  harmful,  while  there 
are  a  great  many  that  are  of  use. 

1 144 -The  Thermites  (Leucotermes  spp.)  Harmful  to  Agricultuie  in  the  United 

States.  —.Snyder,  T.  K.,  in  United  States  Det'^nlmcJ  ur   A  '■.■iculture.  Bulletin  No.  333, 
pp.  1-3.1,  Fit;.   1-5,  PI.   i-XV.     Washington,  D.  C.   i<)i6. 

The  three  best-known  species  of  termites  (white  ants)  in  the  United 
States  are  :  Leucotermes  flavipes  Kollar,  distributed  over  the  whole  of 
North  America,  from  the  Pacific  to  the  Atlantic,  and  from  Canada  to  the 
Gulf  of  Mexico  ;  L.  lucifugus  Rossi,  common  in  Texas,  Arizona,  Kansas, 
Colorado  and  South  California,  and  L.  virginicus  Banks,  indigenous  to 
Maryland  and  Virginia  (including  the  district  of  Colombia).  They  cause 
considerable  damage  to  the  principal  plants  cultivated,  apart  from  wood 
and  other  materials  (e.  g.  paper,  book.s). 

These  in.sects  attack  the  stem  of  the  cotton  plant  at  a  depth  of  about 
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3  inches  below  the  soil  and  penetrate  into  it  boring  tunnels  of  varying  di- 
mensions ;  they  cut  into  and  gnaw  all  the  tissues  to  such  an  extent  that 
the  aerial  parts  of  the  plant  often  wither  and  die.  In  June  and  July  iqio 
observations  were  made  at  Lampasas,  (Tranbur^^  Pearsall,  Piano  in  Texas. 

Termites  also  make  furrows  and  bore  holes  in  the  surface  of  potato 
tubers,  but,  according  to  IVIarlatt,  they  confine  their  attacks  to  potatoes 
infected  with  "  gale  ". 

Considerable  damage  to  maize  has  often  been  recorded  in  North  Ca- 
rolina, Kansas,  Tennessee  and  Alabama.  The  termite  workers  penetrate 
into  the  stem  and  only  leave  a  thin  superficial  layer  intact.  In  their  work 
of  destruction  the  termites  generally  make  use  of  galleries  bored  by  other 
insects  {Diatraea  saccharalis  Fab.  and  Sphenopkorus  niaidis  Chittn.)  ; 
they  confine  themselves  to  enlarging  and  completing  these  galleries, 
which  fact  does  not  however  exclude  the  possibility  of  an  attack  being  di- 
rected against  perfectly  healthy  plants.  In  August  igo8,  in  the  planta- 
tions of  Chemson  College  (South  Carolina),  5  per  cent  of  the  stems  were 
infested  and  each  stem  contained  from  5  to  75  termites. 

In  the  Kansas  nurseries  in  1909  and  1910,  the  termites,  encouraged 
by  the  dr\-  season,  attacked  the  yoimg  sapHngs  of  apple  trees,  from 
I  to  3  years  old,  gnawed  the  bark  and  caused  the  death  of  a  great  number 
of  the  trees. 

In  several  localities  in  the  United  States,  geraniums,  rosetrees,  jessa- 
mine, laurestinus,  Opuntia  and  many  other  ornamental  plants  in  hot 
houses  and  the  open  air  alike,  often  suffered  from  the  attacks  of  termites. 
Methods  of  combating  these  pests  :  i)  collect  and  destroy"  the  prunings 
of  branches  and  all  the  vegetable  debris  in  which  these  animals  often  find 
suitable  shelter  ;  2)  in  badly  infected  re.gions  avoid  the  cultivation  of  the 
plants  which  are  most  hable  to  attack  for  several  years  and  give  prefer- 
ence to  grasses  ;  3)  during  the  operation  of  ploughing,  digging,  etc.,  avoid 
bur\ung  vegetable  debris  in  which  termites  can  hide  ;  4)  in  hot  houses 
and  nurseries  dispense  with  animal  manures  and  give  the  preference  to  che- 
mical manures ;  5)  if  the  plant  in  question  is  a  vine  proceed  carefully  with 
pruning  avoiding  serious  lesions,  and  finally  cover  the  scars  with  coal  tar 
or  other  substances  of  a  similar  nature. 

114s-  Pu/vt'nar/a  floccifera  and  Chrysomphalus  dictyospermi\  Cochi- 
neal Insects  Recently  Established  in  California.  —  Essig,  o.  in  rhe  Monthly  Bulletin 

of  Stale  Commioyion  01  Hoiiicultiirc,  Vol.  V,  Xo.  5,  pp.  19--197.  Fig.  65- jc     Sacramento 
Cal.,  1916. 

Among  the  insects  imported  into  California  from  other  countries  a  cer- 
tain number  of  cochineal  insects  figure,  some  of  which  cause  great  da- 
mage to  kitchen-gardens  and  orchards. 

Pulvinaria  floccifera  Westwood  (Camellia  scale)  and  Chrysompha- 
lus dictyospermi  Morgan  (Dictyospermuni  scale)  are  of  very  recent  impor- 
tation. 

Up  to  the  present  P.  floccifera  has  only  been  able  to  establish  itself 
in  a  single  locality  in  San  Jose.  Here  we  are  dealing  with  a  cosmopoli- 
tan parasite  common  throughout  the  temperate  zone,  and  well  known  in  the 
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eastern  and  southern  regions  of  Canada  and  of  the  United  vStates.  Its 
favourite  host  as  its  English  name  indicates  is  beyond  doubt  the  Camellia 
japonica  ;  then  come  Euonymus  sp.,  Oncidium  Papilio,  Calanthe  natalensis 
Anguloa  Clowesii,  Lycaste Skynneri,  Acalypha  sp.,  Brassica  verrucosa,  Phaius 
maculatus,  Cofjea  arabica,  and  Euonymus   alatus. 

Chrys.  didyospermi ,  widely  distributed  over  the  tropical  and  sub-tro- 
pical regions,  is  also  met  with  in  the  temperate  zone,  in  hot  houses  and  shel- 
tered places.  In  California  this  species  has  been  recorded  from  Ventura, 
Berkely,  Marysville,  and  San  Diego.  It  is  mentioned  as  attacking  Kentia, 
orchids  in  general,  Coelogyne  cristata  and  Persea  gratissima.  In  other 
regions  this  cochineal  insect  has  also  been  observed  on  Dictyospermum  al- 
bum, Erythrina  indie  a,  Cycas  sp.  (sago  palm),  Latania  sp.,  on  palms  in  ge- 
neral, on  Mangifera,  Pandanus  graminifolius,  Areca  triandra,  Cypripedium 
sp.,  Dendrobium  sp.,  Anthurium  sp.,  Aloe  Zeyheri,  tea -plants,  Ficus  sp.  etc. 

In  the  Italian  peninsula,  in  vSicily  and  in  Spain,  this  insect  causes  se- 
rious damage  to  citrus  plants,  hence  the  necessity  of  careful  supervision,  so 
that  the  parasite  may  not  extend  its  attacks  to  this  group  in  California. 

ii/\6 -  Chortophila  cilicrura  and  Thereva  sp.,  Pests  on  Rye  in  Silesia,  Ger- 
many.— •  Oberstein,  ill  Zcilschrift  fur  Pflanzenktankheitcn,  Vol.  26,  Fapc.  5,  pp.  277- 
180.     Stuttgart  July  30,  1016. 

In  Silesia,  during  the  period  of  vegetation  of  1914  and  1915,  it  was 
observed  that  the  winter  crops  were  attacked  by  a  pest  which  devoured 
the  leaves  from  the  top  to  the  bottom  in  succession,  almost  to  the  foot  of  the 
plant.  This  damage  was  recorded  from  a  vast  extent  of  land,  and  although 
the  same  caused  great  damage  in  these  localities,  it  was  certain  that  it  had 
not  done  the  mischief  in  question.  The  parasite  also  attacked  the  corn, 
but  it 'did  more  harm  to  the  rye. 

On  November  22,  1915  the  Experimental  Station  for  Agricultural 
Botany  of  the  Chamber  of  Agriculture  of  Silesia,  received  from  the  '  di- 
strict of  Glogau,  larvae  and  pupae  which  came  from  three  fields  of  rye. 
According  to  the  peasants' the  larvae,  by  eating  the  grain  immediately 
before  and  after  germination,  had  caused  great  damage  to  the  yoimg  plants 
which  by  degrees  died. 

After  rye,  lupins  were  grown  and  were  also  attacked.  On  December 
II,  1915  the  Station  received  a  second  consignment  of  pupae — there  were  no 
more  larvae— which  were  used  to  identify  the  insect ;  at  the  beginning  of 
February  1916  laboratory^  breeding  experiments  gave  rise  to  males  and  fe- 
males of  a  Dipteran  which  was  identified  as  Chortophila  cilicrura. 

On  October  17,  1915  another  pest,  hitherto  tmknown,  was  sent  from 
the  district  of  Steinau  a.  O.  to  the  Station.  The  infected  rye  succeeding 
sarradilla  had  hardly  germinated.  The  young  plants  were  gnawed  ;  a  great 
number  of  white  diptrous  larvae  were  found  in  the  soil  which  were  without 
legs,  shaped  like  wire- worms  and  with  little  black  heads.  A  neighbouring  rv'e 
field  in  which  the  previous  crop  had  been  oats  was  unattacked :  the  r3'e 
had  germinated  satisfactorily.     All  the  rye  examined  was  treated  with 
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"  Uspiilun  "  before  the  harvest  (i).  About  a  month  later  only  a  few 
larvae  of  different  sizes  were  found.  The  insect  was  identified  as  The- 
reva,  but  the  species  is  not  yet  known.  As  the  pest  has  appeared  in  great 
number  in  other  places  as  well,  the  writer  decided  to  study  it  in  detail. 

1147-The  Potato  Ladybird  Beetle  {Epilachna  dregei),  a  Coleopteran  Pest  on 

Potatoes  and  other  Plants  in  South  Africa.  -    Gunn,  D.  in  Unio^i  of  South  Africa,  De- 
partment of  Agriculture,  Division  of  Entomoloi;y,  No.  6,  pp.  1-7,  i  PI.  Pretoria,  IQ16. 

This  insect,  which  is  now  spread  over  the  whole  of  South  Africa, 
attacks  countless  cultivated  and  w^'ld  plants,  being  especially  injurious 
to  the  potato. 

On  an  average,  in  both  the  first  and  the  second  generations,  the  Hfe 
cycle  of  Epilachna  dregei  occupies  49  days  ;  in  the  first  generation  its 
minimum  length  is  41  days,  and  in  both  the  maximum  is  57  days.  The 
duration  of  each  period  is  as  follows  : 

Incubation 7  to  11  days 

I^arval  existence 28  to  36  days 

Pupal  existence 6  to  10  days 

The  eggs  are  laid  in  little  heaps  on  the  under  surface  of  the  leaves  of  the 
host  ;  when  hatched  the  larvae  remain  in  groups  until  the  first  change  of 
skin,  after  which  they  spread  over  the  whole  plant,  eating  the  foliage. 
The  adults  finish  this  work  of  destruction,  for  they  leave  nothing  but  the 
veining  intact,  so  that  the  plant  soon  withers  and  dies.  During  the  sum- 
mer of  1913,  about  18  acres  of  potatoes  were  destroyed  on  a  single  estate 
near  Johannesburg. 

AppHcations  of  lead  arseniate  (about  3  lbs.  in  48  gallons  of  water) 
are  stiggested  as  soon  as  the  larvae  appear  as  a  means  of  prevention. 

Besides  potatoes,  this  Epilachna  alsc^,  attacks  pumpkins,  cucumbers, 
spinach,  turnips,  radishes,  melons,  beans  and  some  of  the  Solanums  which 
grow  in  the  gardens  and  fields. 

1 148 -The  Clover  Leafhopper  {Agallia  sanguinolenta\  an  Hemipteran  Pest  on 
Leguminous  Forage  Plants  in  the  United  States.  —  Gibson,  e.  h.,  in  United  States 

Department  of  Agriculture,    Farmer's  Bulletin,  No.   737,  pp.   7-8,  Fig.  1-5.  Washington. 

D.  C,   1916. 

Agallia  sanguinolenta  damages  the  Leguminous  plants  used  for  fo- 
rage, more  especially  lucerne  and  clover,  in  various  ways.  Numerous 
specimens  (sometimes  as  many  as  600)  collect  on  a  single  plant,  they  pierce 
the  epidermis  of  the  leaf  stalk  and  extract  some  of  the  juice  from  the  tis- 
sues, so  that  the  most  delicate  branches  wither,  and  the  new  shoots  which 
are  poorly  nourished  develop  badl3^  In  addition,  the  females,  by  laying 
their  eggs  at  a  considerable  depth  in  the  peridermis  and  parenchyma, 
provoke  the  formation  of  galls  which  check  the  normal  development  of 
the  plant. 

Preventive  measures  :  i)  during  the  winter  burn  the  vegetable  debris 


(i)  See  B.  August  1916,  No.  938.  (Ed. 
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and  weeds  in  the  fields,  along  the  roads  and  in  the  uncultivated  steppes  where 
the  insects  hibernate  ;  2)  if  the  attack  is  very  violent  cut  the  forage  earlier 
to  deprive  the  voracious  insect  of  its  favourite  food  ;  3)  catch  the  insect 
by  means  of  an  ordinary  hopperdo/er. 

1 149-  The  Pepper  Tree  Caterpillar  {Bombycomorpha  pallida),  a  Lepidopteran 
Pest  on  the  Pseudo-Pepper  Tree  {Schinus  Molle)  in  the  Transvaal.  —  dunn,  d. 

in    Union  of  Soutl;  Africa,    Department   of   Af^ricuUure,   Division   of   Entomoln  y,  No.  4, 
pp.  i-io,  I   PI.  Pretoria,  191 6. 

During  the  last  few  summers  considerable  damage  was  caused  to 
Schinus  Mollc  in  Pretoria  and  the  surrounding  country  by  the  larvae  of 
Bombycomorpha  pallida  Dist.,  which  feed  upon  the  leaves  of  this  tree.  The 
eggs  which  are  stiick  together  by  a  gelatinous  substance  form  a  coating 
round  the  branches  of  the  plant  host  2  or  3  cms.  long.  The  larvae  which 
are  all  hatched  out  at  the  same  time  have  a  markedly  gregarious  tendency, 
and,  having  devoured  the  leaves  on  which  they  were  born,  they  prefer  to 
destroy  each  other,  instead  of  separating  and  emigrating.  Thus  canni- 
balism occurs  and  brings  about  the  destruction  of  the  smallest  and  feebl- 
est specimens.  Finally,  having  exhausted  all  the  possible  resources,  the 
larvae  emigrate  in  groups  of  five  or  siy  to  other  parts  of  the.  tree  and  finish 
stripping  oft"  its  leaves. 

As  a  means  of  artificial  resistance  the  following  may  be  u.sed  :  i)  gath- 
ering the  branches  on  which  the  larvae  occur  when  all  of  them  may 
easily  be  destroyed  ;  2)  applications  of  lead  arseniate  (about  3  lbs  in  48 
gallons  of  water)  ;  3)  when  the  larv^ae  are  mature  they  abandon  their 
host  and  crawl  down  to  the  ground,  looking  for  a  suitable  place  in  which 
to  pupate  :  if  pieces  of  cloth,  or  other  material,  are  placed  round  the  stem 
the  larvae  can  easil^'^  be  caught  as  they  emigrate  in  great  numbers.  Thus 
future  infection  can  be  checked. 

1150-  Pegomyia  hyoscyami,  a  new  Dipteran  in  the  United  States,  Harmful  to 

Spinach   and    other   Plants    (i).  —  Corey,  JvN.  in  journal  of  Economic   Entomolo<iy, 
Vol.  Q,  pp.   372-375,   Fig.    21.    Concord,  N.    11.,  1916. 

The  appearance  of  an  insect  which  is  new  to  the  United  States  has 
just  been  recorded.  Tt  is  Pegomyia  hyosciami  Van?.,  whose  larvae  bore 
holes  and  galleries  in  the  thickness  of  the  leaves  of  Spinacia  oleracea, 
Chenopodium  album  and  Amaranthus  retyoflexus. 

The  female  lays  her  eggs  in  a  regular  row  on  the  under  surface  of  the 
leaves  ;  the  incubation  lasts  about  four  days  ;  the  larvae  feed  on  the  leaf 
tissue  and  leave  only  the  veining  intact.  The  larval  period  lasts  from 
15  to  17  days,  the  pupal  state  only  from  14  to  20  days. 

The  only  known  parasite  is  Opius  joveolatus  Ashm.  A  5,6  or  7  per 
cent  sohition  of  barium  chloride  has  been  successfully  used  as  a  means 
of  destroying  the  pest. 


(1)  Sec  alto  B.  March  ii,i_.  No.  5S5,  ami  B    l\b.  1913,  Xo.  196  (£</•)• 
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T151  -  Dacus  vertebratus  (cucumber  and  vegetable  marrow  fly),  a  Dipteran  which 
is  Harmful  to  Cucurbitous  Plants  in  South  Africa.  —  gunn,  d  in  I'n-inn  of  South 

Africa,  Deportineni  of  A'.ricuUure,  Division  of  Entomolo«y,l<So.  9,  pp.  2-6,  Pretoria,  1916. 

Dacus  venebrattis  causes  considerable  damage  to  the  cucumbers, 
inimpkins.  water  melons  and  in  general  to  all  the  Cucurbitous  plants  that 
are  cultivated  in  South  Afiica  The  female  lays  her  eggs,  10  to  25  at 
the  same  time,  in  the  rind  of  the  fruit  :  the  incubation  period  is  from  2  to 
4  days.  The  larvae  bore  long  galleries  in  the  rind,  which  grows  soft  and 
shrivels  \ip,  the}^  also  bore  in  the  pulp  which  becomes  a  semi-licjuid  mass 
with  a  rancid  smell.  The  larvae  when  they  are  mature  crawl  into  the 
ground  where  they  pupate.  The  adults  come  out  after  5  or  7  days  and 
live  from  t  to  5  months 

It  is  advisable  as  a  means  of  control  to  spread  over  the  plants  in  need 
of  protection  sweet  substances  (sugar  etc.)  of  which  the  insect  is  very  fond, 
mixed  with  poison.  The  following  formulae  have  been  successfulh'  em- 
ployed : 


1)  I/ead  arseniate  (in  a  pasted 3  oz. 

Molasses 2  lbs. 

Water 2  gallons 

2)  I^ead  arseniate  iin  a  pi/.i.) 3  oz. 

Molasses -  lbs. 

Glj'cerine 3  oz. 

Water 2  gallons. 

3)  I,ead  arseniate  (in  a  paste) 2  oz. 

Sugar 2  14  lbs. 

Water 2  gallons. 

When  the  weather  is  warm  and  dry  the  applications  must  be  made  every 
12  to  14  days.  But  if  the  weather  is  wet  they  should  be  renewed  as  often 
as  possible  immediately  after  the  rain. 

1152  -Coleoptera  Harmful  to  Fruit  and  to  Flowering  Plants  Cultivated  in  South  Africa. 

—  Gunn,  D.in  C7m"owo/  South  Africa  Department  of  Agriculture,  Division    of  Entomology, 
No.  8,  pp.  1-6,  I  pi.  Pretoria,  191 6. 

In  South  Africa  in  the  summer  several  Coleoptera  cause  serious  damage 
to  the  fruit  trees  and  flowers  in  the  orchards  and  gardens.  Their  favour- 
ite host  is  the  peach  tree,  whose  harvest  they  spoil  to  the  extent  of  about 
20  to  50  per  cent,  by  attacking  the  ripe  and  the  ripening  fruit.  Among 
other  hosts  are  rose  trees,  dahlias,  pears,  plums,  nectarines,  apricots, 
figs,  oranges  (buds)  and  vines  (leaves). 

The  species  most  often  observed  in  the  neighbourhood  ot  Pretoria 
during  the  period  1913  to  1914  were  the  following  :  Rhabdotis  antica,  Pa- 
chnoda,  imP'^-essa,  P.  cincta,  P.  carmelita,  Heterorrhina  llavomacidata .  Plae- 
siorhina  recurva  var.  plana,  Oxythyrea  niarginata  and  0.  dysenterica. 

As  a  method  of  control  the  direct  capture  of  the  adults  is  advised  ; 
this  is  effected  by  means  of  special  butterfly  nets  fastened  to  the  ends  of 
long  canes  which  can  be  used  easily  even  by  the  natives. 
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1153-  P/jf/ag-athes  /ae^i/s  a  Coleopteran  Pest  on  the  Peach  Tree  in  South  Africa. 

—  GtJNN,  D.  ill  Union  of  South.  Africa,  Dcpaitmcnt  of  A'^riculturc,  Dii'ision  of  Entomo- 
logy, No.  8,  pp.  7-S,  I  Fig.  Pretoria,  igi6. 

Philagathes  laetus  is  for  the  first  time  recorded  as  harmful  to  ]>eaoh  trees 
in  South  Africa. 

The  adult  attacks  the  ripe  or  ripening  traits  causing  lesions  of  varying 
extent.     It  may  easily  be  caught  b}^  means  of  a  butterfly  net. 

1 154 -The  Plum  Slug  Caterpillar  {Parasa  latistriga),  a  Lepidopteran  Pest  on 

various  Trees  in  South  Africa.  —  Gdnx,  D.  in  Umon  of  South  Africa,  Department  of 
Agriculture  Division  of  Entomology,  No.  7,  pp.  1-7,  i  PI    Pretoria,  1916. 

This  insect,  which  is  widely  distributed  throughout  South  Africa,  at- 
tacks apple  trees,  peachs,  plums,  nectarines,  and  oaks  in  the  neighbourhood 
of  Pretoria,  and  it  is  certain  that  further  work  will  increase  the  hst  of  its 
plant  hosts. 

The  whole  Hfe-cycle  of  Parasa  latistriga  is  completed  in  93  days  in 
the  case  of  the  first  generation,  and  in  270  days  in  the  case  of  the  second.  The 
eggs  are  laid  in  groups  on  the  under  surface  of  the  leaves.  The  larvae  which 
hatch  out  of  them  feed  on  the  leaves  and  leave  nothing  but  the  veining  ; 
they  then  separate  and  emigrate  to  all  parts  of  the  plant. 

Among  the  parasites  of  this  insect  are  some  of  the  Hymenoptera  belong- 
ing to  the  family  Ghrysididae,  whose  action  is  very  restricted.  Effective 
preventive  measures  to  be  adopted  against  these  larvae  are  applications 
of  lead  arseniate  in  a  paste  or  copper  arsenio-acetate  mixed  with  Hme. 

1 155  -  Concerning  the  Fruit  Fly  {Ceratitis  capitata),  in  Tunis  (i).  —  Guillochon,  i,. 

in  Comptes  Rcndus  des  Seances  de  V Academic  d'A'^riculture  de  France,  Vol.  II,  No.  16, 
pp.  \7JrM7-  Paris,  1916. 

The  writer  gives  an  account  of  observations  which  he  made  in  the  Tunis 
Experimental  Garden  on  Ceratitis  capitata  (the  Mediterranean  fruit  fly  of 
the  Americans).  The  first  mention  of  this  fly  dates  back  to  1898  ;  the  ac- 
count given  shows  that  the  damage  occasioned  by  the  insect  was  confined 
to  slow  ripening  peaches,  which  points  to  the  conclusion  that  Ceratitis  in 
the  pupal  state  only  develops  after  hibernation,  at  an  average  temperature 
of  20  QP  higher  than  that  required  for  the  ripening  of  early  varieties  of  Ame- 
rican peaches. 

The  immunity  is  not  however  entirely  a  question  of  varieties,  as  a 
matter  of  fact  the  early  varieties  that  ripened  late  owing  to  transplantation 
were  attacked  like  the  late  varieties. 

The  amount  of  damage  done  increased,  and  in  July  and  August  the  writ- 
er recorded  the  presence  of  larvae  on  peaches,  apricots,  kakis  and  aberias; 
in  August,  September  and  October  on  pears  and  apples,  and  finally  in  De- 
cember and  January  on  oranges  more  especially  on  mandarins. 

Hennegu3''s  plan  of  sticking  a  certain  number  of  fruits  on  to  each  tree 
with  honey  to  act  as  traps,  was  followed  without  success,  as  was  Trabut's 
of  making  traps  with  a  solution  of  colophony  in  alcohol  with  the  addition  of 
castor  oil.     The  writer  then  decided  to  have  the  fallen  fruit  picked  up  every 


(i)  See  also  B.  Ma\  191 6,  No.  604. 
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day  and  even  to  shake  the  trees  in  order  to  bring  down  the  infected  fruit  and 
to  burn  it  all. 

In  1910  a  few  specimens  of  Ceratitis  were  reared  in  entomological  boxes 
and  it  was  observed  that  the  mature  larvae  free  themselves  from  the  open- 
ing of  the  fruit  and  bur>'  themselves  (August  19).  Ten  da3's  later  (August 
29)  five  perfect  insects  2  males  and  3  females  were  winged  ;  the  next  day 
(August  30)  there  were  2  new  females.  An  almost  ripe  peach  which  was 
placed  in  the  box  caused  great  agitation  :  the  flies  went  backwards  and 
forwards,  on  August  31  the  females  crawled  over  the  fruit,  by  the  first  of 
September  2  of  them  were  dead,  and  3  others  on  the  second.  Experiments 
made  b^^  rearing  them  on  pears  and  apples  gave  the  same  results,  with  a 
rather  longer  incubation  period  (21  days  instead  of  10). 

On  the  growing  fruit  the  larvae  collect  in  the  part  of  the  mesocarp 
next  to  the  stone,  and  in  fruits  like  oranges  in  the  spaces  next  to  the  seeds. 
In  autumn  when  the  temperature  falls,  Ceratitis  pupates,  and  passes  the 
winter  in  the  pupa  at  the  foot  of  the  tree  a  little  wav  below  the  surface  of 
the  ground. 

The  insect  is  dangerous  in  so  far  as  it  adapts  itself  readily  to  different 
climates  ;  it  is  recorded  from  the  West  Indies,  which  should  be  its  original 
home,  in  the  Islands  of  Hawai,  in  Oceania,  in  the  regions  around  the  Medi- 
terranean, and  in  certain  comparatively  hot  stunmers,  in  the  neighbourhood 
of  Paris  (i).  It  lives  at  the  expense  of  fruits  which  are  far  removed  from 
one  another  and  which  ripen  at  very  different  times. 

Back  and  Pemeerton  of  the  United  States  Department  of  Agriculture 
record  as  parasites  of  the  Ceratitis  introduced  by  Silvestrt  :  Galesus  sil- 
vestrii,  Dirhinus  giffardii ,  Opius  humilis ;  Syntomosphyrum  indicnni  has 
also  been  recorded  (2). 

INJURIOUS  VERTEBRATES. 
1156    Cottontail  Rabbits  {Sylvilagus  spp.)  in  the  United  States.  —  i^antz,  d.  e.  in 

United  States   Department  of  Aricullin-e.  Fainier's  Bulletin  Xo.   70:;,  pp.    1-12.  Fig.   1-5. 
Washington,  D.   C,   igif.. 

Over  a  great  part  of  the  United  vStates  cottontail  rabbits  (Gen. 
Sylvilagus)  cause  more  or  less  extensive  damage  in  cultivated  land,  espe- 
cialh'  during  the  winter,  when  their  ordinar}'  pastures  are  covered  with 
snow  and  they  are  driven  to  attacking  trees  (especiaU)'  apples)  by  gnawing 
them  and  tearing  oft'  the  bark  ;  in  this  way  they  are  often  responsible  for 
the  death  of  fruit  trees. 

The  bulletin  in  question  contains  instructions  for  combating  this 
pest,  legal  regulations  regarding  himting  in  the  various  States,  fornuilae 
for  the  preparation  of  poisoned  baits,  and  descriptions  of  two  traps  1  Wel- 
house  and  Walmsley)  used  successfully  for  catching  these  rodents. 

(i)  See  also  B.  Sept.  191 5,  N.  9^)3. 

(2)  See  also  B.  Feb.  1914,  No.  190.  {Ed.). 

Axfredo  Ruggeri,  gerente  responsabile 


(c)  Putlications  of  the  Bureau  of  Agricultural  Intelligence  and  Plant  Diseases. 

I.  LK  Service  de  Protection  contre  les  maladies  des  plantes  bi  lbs 
INSECTES  NOisiBLES  DANS  LES  DIVERS  PAYS  (The  Present  Organization  of  the 
Ser%'ice3  for  the  Control  of  Plant  Diseases  and  Insect  Pests  in  the  Different 
Countries).  (1914,  35o  pages,  4to) Fr?.      4.00 

a.  Production  et  consommation  des  Engkais  Chimiqoes  dans  le  monde 
(Production  and  Consumption  of  Chemical  Manures  in  the  World).  (Second 
Edition,  1914,  162  pages,  5  diagrams,  2  maps,  i6mo) •         3.50 

3.  lyA  lotte  contre  les  sauterelles  DAN5  LES   DIVERS  PAYS(The  Campaign 

against  Locusts  in  Various  Regions)  (1916,  188  pages,  i6mo) •        3.50 

{d)  Publications  of  the  Bureau  of  Economic  and  Social  Intelligence. 

I:  1,'activit6  de  l'Institut  International  d' Agriculture  dans  le  Do- 
MAiNE  de  la  Cooperation,  de  l'Assurance  et  du  Credit  Agricoles 
(The  Work  of  the  International  Institute  of  Agriculture  in  the  Field  of 
Agricultural  Co-operation,  Insurance  and  Credit).  (In  French,  German 
and  Italian).  (1912,  34  pages,  i6mo) ■         0.50 

a.  Monographs    on    Agricultural    Co-operation    in    Various    Countries, 

Vol.  I.  (1911,  451  pages,  i6mo).  (In  English  and  French) •        3.50 

Do.  Vol.  II.  (1915,  213  pagts    i6mo).  (In  English  and  French)    ...         1         3.50 

3.  An   Outline  of  the  European   Co-operative  Credit    Systems   (Second 

Edition,  1913,  72  pages,  i6mo) •        0.50 

4.  1,'Organisation  de  la  st.'^tistique  de  la  cooperation  agricole    dans 

quelques  pays   (The   Organization  of    the  Statistics  of  Agricultural    Co- 
operation in  Certain  Countries),  (igii,  163  pages,  Svo) 1.50 

5.  L'ASSURANCE-GRfeLE    DANS    QUELQUES     PAYS     ET     SES      PROBLEMES      (lUsUranCC 

against  Hail  in  Some  Countries  and  its  Problems).  (1911,  no  pages,  Bvo)    .    .         •         1.50 

6.  AGRICULTURAL  CREDIT  AND  CO-OPERATION  IN  ITALY:  SHORT  GUIDE  TO    RURAL 

Co-operation  in  Italy  (in  English,  35  pages  and  in  Italian.  34  pages,  i6mo)        1        0.25 

{e)  Other  publications. 
1 .  1,'lNSTiTUT  International  d'Agriculture,  son  organisation,  son  activit6, 
sesr6sultats  (The  International  Institute  of  Agriculture,  its  Organization, 
Activity,  and  Results).  (1914,  31  pages,  in  English,  French  and  Italian;  illustr.)         Frs.  i  — 

a.  I<ouis-Dop :  Le  Present  et  l'Avenir  de  l'Institut  International 
d'Agriculture  (Conference)  (Present  and  Futiu-e  of  the  International 
Institute  of  Agriculture)  (Address).  (191 2,  60  pages,  i6mo) •      i  — 

3.  Santiago  Aldonate  :  El  Instituto  Internacional  de  Agricultura  y 
su  importancia  para  la  America  Latina,  en  especial  para  Chile  (Con- 
ferencia)  (The  International  Institute  of  Agriculture  and  its  Importance  for 
Latin  America,  especially  for  Chile).  (1913,  30  pages,  i6mo)  (Address).   ...  11  — 

II.  Publications  not  for  Sale. 

I.  Conference  Internationale  de  1905  pour  la  crEation  d'un  Institut  International 
d'Agriculture  (International  Conference  of  1905  for  the  Foundation  of  an  Inter- 
national Institute  of  Agriculture),  (1905,  254  pages,  4to). 

3.  AcTES  DES  AssemblEes  Generales  des  annees  1908,  1909,  191 1,  1913  (Proceedings  of 
the  General  Assemblies  of  1908,  1909, 1911   and   1913).    (Four    volumes,   8vo.,  one  i6mo). 

3.  ProcEs-verbaux  du  CoMiiE  Permanent  des  annEes  1908,   1909,  1910,  1911,  1912,    1913 

(l'roc(?s-verbaux  of  the  Permanent  Committee,  1908,  1909,  i  10,  1911.  1912,  1913,  1914 
and  1915).   (Five  volumes,  8vo.,  and  two  i6mo). 

4.  Rapports  et  Etudes  du  Bureau  de  la  Statistique  GEnErale  (Reports   and  Studies 

of  the  Bureau  of  General  Statistics).  (191 1,  260  pages,  Svo). 

5.  The  Science  and  Pr.actice  of  Farming  during  1910  in  Great  Britain.  (646  pages,  i6mo). 

6.  Etude  sur  les  recensements  de  la  population  agricole,  les  salaires  de  la   main- 

d'ceuvre  rurale  et  les  courants  d'Emigration  dans  les  diffErents  Etats  ( study 
on  the  Census  Retiirns  of  the  Agricultural  Population,  the  Wages  of  Rural  Labour,  and 
the  Currents  of  Emigration  in  the  Several  Countries).  (1912,  150  pages,  Svo). 

NOTE, 

(i)  All  subscriptions  and  remittances  for  the  Institute's  publications  should  be  made 
either  directly  to  the  International  Institute  of  Agriculture,  Rome,  or  to  the  principal 
booksellers. 

For  Great  Britain  and  Ireland,  subscriptions  to  the  Bulletins  i,  2,  3  and  remittances  for 
the  Year  Books  are  also  received  at  the  Board  of  Agriculture  and  Fisheries,  4  Whitehall 
Place,  London.  S.  W. 

(2)  The  prices  quoted  include  packing  and  carriage.  All  our  publications  are  despatched 
on  receipt  of  postal  order  or  international  reply  coupons. 

(3)  Despatch  is  made  with  every  care  and  punctuality,  but  unregistered  volumes  travel 
at  consignee's  risk. 

(4)  To  avoid  miscarriage,  for  which  the  Institute  does  not  hold  itself  responsible,  an  addi- 
tional amount  of  25  centimes  for  registration  should  be  sent  with  each  order. 

(5)  In  case  of  change  of  address,  the  subscriber  is  requested  to  notify  the  Pnbllshing 
of  Bureau   the  Institute,  forwarding  address  label. 
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1.  Statistical  Notes  on    Cereals.    Studies    on  yield,  trade,    consumption  and 

prices,  with  rates  of  ocean  freight , Frs.     1,50 
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YearBookof  Agricultural  Statistics,  1910).  (i9i2,Xl<VIII-|-327  pages,  i6mo)       Fn.     5  — 
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SEN7S  Pays:  Publications  Statistiques,  Territoires,  Sortes  de  Commerce, 
Provenances  et  Destinations  des  Marchandises  (Notes  on  the  Statistics  of 
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Organisation  of  Agricultural  Services 
in  the  French  Zone  of  the  Empire  of  Morocco. 

by 
M.     MAI.ET 
Director  of  Agriculture,  Commerce  and  Colonisation. 
General    Residence    of    the    French  Republic  in  Morocco. 

In  Morocco  the  agrictiltural  question  owes  its  importance  to  the 
fact  that  in  an  average  year  98  per  cent  of  the  total  exports  consist  of  the 
produce  of  the  soil. 

At  the  same  time  that  the  French  occupation  was  gaining  for  the 
native  tribes  that  security  which  is  necessary  for  all  permanent  agricul- 
tural work,  the  Intelligence  Board  (a  military  organisation)  was  endeav- 
ouring to  give  a  fresh  impetus  to  agriculture  by  the  establishment  of 
demonstration  fields  and  nurseries,  by  seed  distribution  etc.  Appre- 
ciable results  were  obtained,  but  as  these  initial  efforts  could  only  be  ap- 
plied on  a  restricted  scale,  they  were  insufficient  to  meet  the  many  needs 
which  arise  from  immigration  and  the  extension  of  foreign  business. 

Agricultural  colonisation  involved  the  cooperation  of  European 
and  native  elements  in  the  work  of  economic  improvement  and  the  union 
of  districts  that  tribe  rivalry  had  hitherto  kept  in  isolation.  Under  these 
circumstances,  it  was  inevitable  that  various  technical  and  administrative 
problems  should  arise.  Consequently  it  was  necessary  to  form  a  central 
organisation  attached  to  the  General  Residence  in  order  to  secure  some 
measure  of  uniformity  and  permanence  in  matters  connected  with  agri- 
culture and  stock  breeding.  The  Agricultural  Board  was  established 
on  April  ist  1913  and  its  general  programme  may  be  analysed  as  follows : 
i)  To  study  the  natural  conditions  of  plant  and  animal  produc- 
tion ; 

2)  to  encourage  improvement  in   native   agriculture  to  the  same 
degree  as  in  neighbouring  colonies  ; 
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3)  to   advise  and  aid  the  colonists  ; 

4)  to  prepare  the  way  for  future  progress  by  scientific  investiga- 
tion ; 

5)  to  study  the  problems  of  agricultural  hydraulics  and  improve- 
ment of  land  ; 

6)  to  aid  in  the  organisation  of  professional  agricultural  teaching; 

7)  to  establish  administrative  relations  with  the  Chambers  of 
Agriculture  and  with  the  Agricultural  Societies  and  Committees. 

In  order  that  this  programme  might  be  more  efficiently  carried  out 
the  Agricultural  Board  was  extended  and  developed  in  1915  into  the 
Department  of  Agriculture,  Commerce  and  Colonisation,  which  now 
includes  branches  for  Agriculture,  Stockbreeding,  Hydraulics  and  Agri- 
cultural Improvements,  Colonisation,  Research  and  Education,  and  also 
the  official  chemical  laboratory  for  the  analysis  of  samples. 

The  Agricultural  branch,  with  which  we  are  specially  concerned 
here,  includes  a  central  board  and  a  regional  technical  board. 

Central  Board.  —  This  consists  of : 

i)  an  administrative  staff  which  is  concerned  with  office  work  and 
the  study  of  legislative  measures  and  regulations  for  the  protection  and 
improvement  of  agriculture. 

2)  a  supervising  staff  which  directs  and  controls  the  action  of  the 
regional  board. 

Regional  Technical  Board.  —  This  consists  of  a  technical  staff  drawn 
from  the  ranks  of  the  inspectors  and  sub-inspectors  of  agriculture,  the 
agricultural  advisers  and  head  and  under  gardeners. 

Inspectors  and  sub-inspectors  of  agriculture  are  stationed  in  the 
chief  centres  (Mequinez,  Casablanca,  Mazagan,  Marakesh),  and  they  act 
as  technical  advisers  to  the  military  and  civilian  governing  bodies,  forming 
a  connecting  link  with  the  Central  Board  in  agricultural  matters.  These 
inspectors  continually  travel  about  the  countrj^  and  so  they  are  able  to 
take  part  in  enquiries  and  surveys,  to  gather  on  the  spot  much  useful 
information  about  the  economic  possibilities  of  their  own  areas,  to  carr^^ 
out  constant  propaganda  work  and  to  spread  information  among  the 
natives.  They  also  instruct  the  colonists  and  advise  them  how  to  set 
to  work,  and  finally  they  give  to  the  experimental  gardens  and  demon- 
stration fields  a  bent  which  is  practical  and  in  line  with  the  interests  of 
the  districts  for  which  they  have  been  established. 

Every  country  which  is  desirous  of  making  agricultural  progress 
nowadays  considers  it  necessary  to  establish  experimental  gardens  spe- 
cially adapted  for  teaching  purposes.  In  West  Morocco  it  has  been  pos- 
sible to  s.^t  up  three  such   gardens   at    Rabat,    Mequinez   and   Marakesh. 

The  garden  at  Rabat  has  been  in  working  order  since  April  ist  1914 ; 
at  first  it  was  about  10  acres  in  extent,  but  it  has  since  been  granted  a 
further  12  I/2  acres.  The  work  of  this  station  is  chiefly  devoted  to  kit- 
chen garden  and  fruit  cultivation.  These  are  already  among  the  chief 
resources  of  the  immediate  neighbourhood  of  Rabat  and  the  coast  region, 
and  their  importance  promises  to  be  still  greater  in  the  future.     In  ad- 
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dition  to  this,  experiments  are  being  made  on  the  growing  of  cotton,  Riga 
flax,  ramie,  castor  oil  etc.  Special  attention  has  also  been  given  to  the 
building  np  of  nursery  collections  which  already  include  a  fairly  large 
number  of  varieties  of  fruit,  forest  and  ornamental  trees  :  Algerian  olives 
eating  grapes,  hybrid  vines  from  the  Montpellier  School,  apricots,  peaches, 
plums,  apples,  pears,  walnuts,  bananas,  willows  and  screen-plants,  etc. 
obtained  from  South  France,  Algeria,  Tunis  and  Spain. 

The  Mequinez  garden  covers  an  area  of  50  acres  and  was  started  in 
October  1914  ;  on  July  ist  the  same  year  the  Marakesh  station,  75  acres 
in  extent,  was  placed  at  the  disposal  of  the  Agricultural  Board.  These 
two  stations  are  given  over  to  the  production  on  a  large  scale  of  better 
varieties  of  fruit  and  woodbearing  trees,  of  local  or  foreign  origin.  It 
has  been  possible  to  distribute  a  certain  number  of  plants  to  the  natives, 
who  are  the  first  to  recognise  the  value  of  the  extension  of  tree  growing. 
Both  gardens,  also  carry  out  experiments  with  commercial  plants  used 
in  native  industries  (textile  plants,  essential  oil  plants  etc.) 

Two  Experimental  Farms  are  being  set  up,  one,  situated  at  the  Fez 
gates,  is  i  250  acres  in  extent  ;  the  other,  about  7  ^  miles  from  Mazagan, 
covers  3  000  acres.  They  will  begin  by  working  along  the  lines  of  the 
present  agricultural  campaign,  and  will  be  able  to  deal  with  the  larger 
agricultural  problems  which  will  present  thenselves  in  connection  with 
future  colonisation  and  which  would  be  outside  the  scope  of  the  stations 
at  Rabat,  Mequinez  and  Marakesh.  The  work  will  include  cereal  selec- 
tion for  increase  in  yield  and  greater  resistance  to  disease,  the  study  of 
forage  and  commercial  plants,  questions  connected  with  the  working  of 
the  soil,  utilisation  of  water,  employment  of  machines,  improvement  of 
live  stock  employment  and  education  of  the  labourer.  Such  problems 
as  these  can  only  be  efficiently  dealt  with  where  sufficient  land  is  avail- 
able and  where  the  work  is  carried  out  methodically  and  steadily  under 
the  conditions  and  with  the  resources  that  are  available  on  an  ordinar}^ 
farm. 

Meteorology.  —  A  knowledge  of  the  climatic  characteristics  of  the 
country  is  of  capital  importance  and  the  value  of  methodically  register- 
ed observations  has  been  recognised  by  the  Department  of  Agriculture, 
which  has  already  established  45  meteorological  stations  in  Morocco, 
while  another  dozen  are  now  being  set  up.  The  observations  already 
made  have  been  worked  out  at  Rabat  and  issued  in  the  official  Bulletin, 
and  they  indicate  the  most  important  features  of  the  climatology  of  this 
region. 

The  network  of  stations  will  be  completed  as  soon  as  circumstances 
permit  and  will  ultimately  include  : 

i)  a  central  station  at  Rabat,  fully  equipped  with  the  best  appa- 
ratus ; 

2)  a  well-equipped  station  in  each  natural  district,  supervised  by 
the  Inspector  of  Agriculture  ; 

3)  smaller  stations  provided  with  a  certain  number  of  instruments; 


1568  M.   MALET 

4)  observation  posts  for  the  special  purpose  of  measuring  rainfall 
and  temperature. 

Improvement  of  native  agriculture.  —  It  will  be  a  work  of  time  to 
stud}^  the  conditions  under  which  various  crops  and  methods  of  tillage, 
which  have  already  been  proved  successful  in  other  countries  under  si- 
milar conditions,  can  be  introduced  into  Morocco.  Organised  agricul- 
tural experiments  were  begun  at  once  but  several  years  must  elapse 
before  the  results  are  available.  It  was,  therefore,  of  immediate  import- 
ance to  introduce  to  the  native  population  simple  and  practical  improve- 
ments in  the  methods  of  cultivation,  most  of  which  are  in  use  in  neigh- 
bouring colonies.  This  work  has  dealt  with  the  pruning  of  fruit  trees, 
especially  the  olive,  in  the  regions  of  IMequinez,  Fez  and  Rabat.  The 
native  proprietors  have  repeatedly  shown  how  great  an  interest  they  take 
in  our  demonstrations  and  how  much  they  wish  for  the  continuation  of 
the  teaching,  of  which  thej'  begin  to  see  the  utilitarian  value.  With  such 
good  will  and  aptitude  on  the  part  of  the  scholars,  associations  of  pru- 
ners  and  grafters  will  soon  be  formed,  who  will  in  their  turn  spread  the 
better  methods.  In  the  same  way  it  has  been  possible  to  begin  to  com- 
bat the  sooty    mould  of  the  olive,  which  is  so  widely  spread  in  Morocco. 

Mechanical  mowers,  seed  sorters  and  winnowing  machines  have 
been  placed  at  the  disposal  of  the  different  Regions  in  order  to  familiarise 
the  native  with  the  use  of  these  implements,  which  are  easily  worked  and 
are  not  expensive.  The  spread  of  the  practice  of  cutting  and  drying  the 
hay  would  bring  about  a  great  improvement  in  the  rural  economy  of  Mo- 
rocco, where  the  grass  is  left  to  dry  uncut  without  profiting  anj^one.  By 
the  use  of  seed  sorters  the  natives  learn  the  advantages  of  sowing  large 
uniform  seeds,  free  from  weed  seeds  ;  they  are  also  taught  how  to  prevent 
the  smut  or  bunt  of  cereals  by  immersing  the  grains  in  copper  sulphate 
solution. 

Cattle  Breeding.  —  The  cattle  breeding  problems  are  closelj^  allied  to 
those  which  arise  in  the  crop  production  ;  consequently  they  have  been 
entrusted  to  a  Board  under  the  immediate  authorit}^  of  the  Director  of 
Agriculture,  Commerce  and  Colonisation,  with  the  exception  of  those  ques- 
tions which  concern  army  horses,  which  are  dealt  with  b}^  the  Metropo- 
litan Board  of  Studs  and  Army  Remounts.  At  Casablanca,  under 
the  chief  of  the  Board,  a  bacteriological  veterinary  Laboratory  is  pre- 
pared to  undertake  scientific  research  on  parasitic  and  other  diseases. 

The  Board  of  Regional  Inspection  has  a  veterinary  surgeon  in  several 
centres,  i.  e.  Mechra-bel-Ksiri,  Mequinez,  Fez,  Settat,  Marakesh  ;  these 
veterinary  surgeons  make  frequent  rounds  for  study  and  enquiry,  which 
give  them  the  opportunity  of  coming  into  close  relations  with  the  agri- 
cultural population  and  of  encouraging  better  methods  of  stock  manage- 
ment. Epizootic  diseases  are  also  under  their  control,  and  in  co-ope- 
ration with  the  municipal  veterinary  surgeons  in  the  urban  centres,  the 
Board  provides  the  Sanitary  police  for  the  interior  of  the  country.  The 
inspection  of  animals  and  animal  products  of  foreign  origin  is  carried  out 
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at  the  ports  by  veterinary  surgeons  provided  with  special  powers  and 
remunerated   by   visiting   and   quarantine  fees. 

The  chief  steps  that  have  been  taken  up  to  the  present  have  dealt 
with  the  formation  of  forage  reserves,  the  establishment  of  watering  pla- 
ces in  the  chief  cattle  districts  and  along  the  main  transport  routes,  and 
the  building  of  shelters  for  the  animals.  Restrictions  have  been  imposed 
on  slaughtering,  so  that  cows  may  not  be  killed  under  eight  years  and  ewes 
under  five  years  and  steps  have  been  taken  against  epizootic  maladies.  Pre- 
miums have  been  offered  for  cattle  breeding,  and  faciHties  have  been 
provided  by  the  introduction  of  picked  breeding  stock  into  the  country. 
The  formation  of  a   Stud-book  and    Herd-book  is  also  under  consideration. 

An  ostrich  farm  exists  at  Mequinez  under  the  direction  of  the  Veteri- 
nary Inspector  of  the  Region. 

Laboratory  of  Agricultural  and  Industrial  Cliemistry.  —  This  was 
established  at  Casablanca  in  1914  and  is  chiefly  concerned  with  the  sup- 
pression of  fraud  and  adulteration  in  food  and  agricultural  products. 
Even  at  the  present  stage  of  its  development  this  Laboratory  has  made  a 
useful  contribution  to  the  work  of  the  Experimental  Stations  and  Gar- 
dens, and  this  contribution  will  be  still  greater  in  the  future. 

Hydraulics  and  Land  Improvement.  —  This  Board  is  in  process  of 
formation  and  will  deal  with  questions  of  drainage,  the  best  use  of  water 
for  agricultural  purposes  etc.  The  draining  of  the  Merdjas  (marshes) 
which  cover  a  great  part  of  Morocco  will  bring  into  use  much  land  of  first 
class  quality. 

Research  and  Education.  —  This  branch  was  at  first  autonomous,  but 
was  united  to  the  Agricultural  Board  at  the  time  of  the  transformation 
into  the  Department  of  Agriculture,  Commerce  and  Colonisation.  This 
union  was  essential  because  in  Morocco  (as  also  in  Algeria,  Tunis,  and 
Indo-China),  agricultural  production  plays  such  a  great  part  in  affairs 
that  a  natural  connection  has  arisen  between  agricultural  and  commer- 
cial interests,  calling  for  the  centralisation  of  the  administrative  study  of 
the  questions  concerned.  The  Board  has  Regional  Economic  Bureaux 
which  collect  facts  bearing  on  commerce  and  industry  and  study  the 
causes  which  influence  development.  These  bureaux  possess  commercial 
museums  exhibiting  the  chief  types  of  products,  both  imported  and  ex- 
ported.   ^ 

Colonisation.  —  This  work  has  been  somewhat  hindered  b}-  circum- 
stances, but  the  scheme  embraces  the  following  types  of  colonisation  : 
a)  The  demands  of  the  towns  for  fruit  and  vegetables  are  con- 
tinually increasing,  and  this  provides  a  very  favourable  opportunity  for 
the  establishment  of  market  gardens  on  the  best  soils  as  near  as  possible 
to  the  outskirts  of  the  towns.  Allocations  of  land  for  this  purpose  have 
already  been  made  at  Kenitra,  Fez,  Rabat-Sale,  and  Casablanca,  and 
others  are  being  considered.  * 

h)  As  soon  as  new  lines  of  railway's  are  projected  areas  of  land  not 
exceeding  50  acres  in  extent  will  be  let  out  in  the  inmiediate  neighbour- 
hood of  the  lines. 
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c)  Provision  has  been  made  for  the  distribution  of  lots  of  land  from 
250  to  325  acres  in  extent,  suitable  for  conversion  into  farms.  Facilities 
for  payment  are  given,  subject  to  certain  conditions  as  to  working  and 
improvement. 

d)  The  Administration  will  lend  its  aid  to  large  estates  which  are 
prepared  to  subdivide  their  property  for  the  creation  of  farms  for  imme- 
diate cultivation.  For  this  purpose  assistance  will  be  given  for  the  build- 
ing of  communication  roads  and  for  the  provision  of  a  stock  of  public 
implements  and  machinery. 

e)  Special  areas  of  land  will  be  reserved  for  the  native  elements 
and  efforts  will  be  made  to  extend  the  work  of  the  native  provident  so- 
cieties in  checking  usury,  and  to  develop  the  spirit  of  cooperation  in  the 
buying  of  seeds,   implements  and  breeding  stock. 


SECOND  PART. 

ABSTRACTS 


AGRICULTURAL  INTELLIGENCE 


GENERAL  INFORMATION. 
1157  -  The  Agricultural  Resources  of  Indo-China.  —  brenier  h.  in  the  Bmietin  de  la 

SocieU  d' EncGut a^ement  pcur  V I ndustrie  Nationale,  Vol.  126,  No.  4,  pp.  37-73.   Pari.s,  July- 
August    19 1 6. 

Forest  Products.  — -  Though  there  are  possibiHties  of  opening  up  a  con- 
siderable trade  with  China  in  the  hard  woods,  at  present  there  is  no  tim- 
ber in  Indo-China  suitable  for  export  to  the  European  markets  with  the 
exception  of  "  lim  "  [Erythrophleum  Fordii  Oliv.)  which  is  the  material 
used  for  wood  block-paving.  Exports  of  forest  products  consequently 
consist  almost  entirely  of  bye-products,  the  principal  ones  being  : 

Cinnamon. 

"  Cunao  "  (tubercles  of  the  Discoriaceae  family  from  which  a  dye  is  obtained). 

Cardamones  (fruits  of  several  Zingiberaceae). 

Benzoin. 

Guttapercha 

Sticklac    (i). 

Rattans  for  fine  canework. 

Palm  wood  for  unbrella  handles. 

Vegetable  lac  (obtained  by  tapping  trees  ot  the  Anacardiaceae  order). 

Oil  seeds  of  Calophyllum  InophyUtim  lyin.,  Camellia  drupifera,  I^our  and  Garcinia. 

"  Abrasin  "  (a  drying  oil  probably  obtained  from  Aleuritcs  montana  Wils.) 

Camphor 

Resin  (from  Pinus   M assoniana) . 

Mangroves  abound  on  the  coast  and  might  be  made  to  produce  con- 
siderable quantities  of  bark  of  an  exceptionally  high  tannin  content,  some 
samples  having  yielded  up  to  24  to  25  per  cent  of  tannin. 
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(i)  vSee  B.  August  1916,  No.  895. 
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Animal  Products.  —  It  would  probably  be  possible  to  develop  an 
export  trade  from  Cambodge  and  Southern  Annam.  Exports  of  raw  hides 
had  already  reached  3000  tons  in  1913. 

Food  Stuffs.  —  After  Burmah,  Indo-China  is  the  most  important  rice 
exporting  country  in  the  world  and  judging  from  the  results  obtained  at 
the  Experimental  Station  of  Buitenzorg  (Java),  the  production  could  be 
raised  50  per  cent  by  the  use  of  improved  varieties.  Maize  is  now  being 
grown  for  export  and  an  experimental  ground  has  been  set  aside  in  Ton- 
kin to  investigate  problems  in  connection  with  this  crop.  ,Sniall  quanti- 
ties of  manioc  and  arrowroot  are  put  on  the  market  and  could  well  be  in- 
creased. Various  kinds  of  pulse  crops  have  been  tried  with  success  in 
Tonkin,  the  most  popular  at  present  being  gram  [Cicer  arietinum). 

Tropical  fruits  give  promise  of  great  future  developments.  With 
cold  storage  facilities,  mangoes,  mangostans  and  pineapples  could  easily 
be  put  on  the  European  markets,  while  a  profitable  commerce  could  no 
doubt  be  established  in  preserved  papaya  fruit  (valuable  for  its  peptic 
ferment  papain)  and  dried"  letchis  "  [Nephelium  Lit-Chi).  Coffee  and 
tea  have  been  successfully  planted  and  may  become  important  in  the 
more  or  less  remote  future,  but  cocoa  is  at  present  almost  unknown  in 
the  colony,  though  suitable  localities  for  its  growth  exist  in  Cambodge 
around  the  Gulf  of  Siam.  Pepper  is  already  being  exported  in  considera- 
ble quantities,  and  so  is  cane  sugar,  though  the  latter  industry  is  not  in  a 
very  flourishing  condition,  its  only  experimental  station  (in  central  Annam) 
having  been  recently  shut  down. 

Fibres.  —  Cambodge  cotton  is  of  a  good  fine  quality  though  not  up 
to  Eouisiana  varieties  in  length  of  fibre  and  tensile  strength.  It  is  all 
exported  to  Japan.  Good  progress  has  been  achieved  in  the  silk- worm 
industry  and  Tonkin  silk  now  competes  with  Canton  products  on  the 
European  markets.  The  Experimental  Station  at  Phiilangthoung  distributes 
selected  graine  from  which  yields  of  i  lb.  of  silk  per  13.5  lbs  of  cocoons 
have  been  obtained  or  about  twice  as  much  as  the  native  varieties  pro- 
duce. 

Jute  has  been  given  a  long  but  unsuccessful  trial  in  the  colony,  ramie 
{Boehmeria  nivea  and  B.  ienacissima)  is  found  sporadical^,  and  Hibiscus 
cannabinus  is  indigenous  to  the  country  but  its  cultivation  does  not  offer 
commercial  openings  at  the  moment.  Kapok  is  obtained  from  Eriodendron 
anjractuosum  and  Bonibax  malabaricum  and  is  exported  together  with  coir. 

A  certain  amount  of  material  is  sent  to  Europe  for  the  rush  and  cane 
industries,  i.  e.  various  rushes,  rattan  canes  and  the  leaf  fibres  of  palms, 
Livistona  sinensis,  Chamcerops  etc.  Bamboo  pulp  for  papermaking  is 
now  being  manufactured  at  Vetri,  a  place  situated  at  the  junction  of  the 
Red  and   Claire   Rivers. 

Oils  and  Fats.  —  Copra  is  produced  in  Cocliin-Cliina,  ground-nut  in 
central  Annam  and  castor  oil  seed  in  Tonkin.  The  colony  also  exports 
sesame  seed  and  hevea  seed  which  contains  about  42  per  cent  of  a  drying 
oil  somewhat  similar  to  linseed  oil.  There  are  districts  in  Upper  Tonkin 
where  hemp  and  colza  could  no  doubt  be  grown  with  success. 
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Various  Other  Products.  —  The  most  important  of  these  is  plantation 
rubber.  In  1913  as  much  as  29  300  acres  were  under  heveas,  represen- 
ting capital  sunk  to  the  value  of  £  800  000.  Exports  in  1914  amounted 
to  180  tons. 

Finally  as  worthy  of  possible  future  developments  the  following  mate- 
rials should  be  mentioned :  tobacco,  to  be  grown  for  the  French  Govern- 
ment monopoly  ;  various  essential  oils  and  extracts  such  as  badian,  citro- 
nella,  vetiver,  lemon  grass,  3dang-ylang,  galangal,  camphor  ;  catechu  ; 
coca  ;  and  lastly  agar-agar  to  be  obtained  from  certain  seaweed  beds 
on  the  coast  ofAnnam. 

1 153    -  Agriculture  in  Switzerland.  —  I.  Deserens  E.,  IvCS  ameliorations  fond^res  en  Suisse, 
in  La   Vie  airicole  ei  ruvalc  Year  VIII,  No.  36  (Special  number  on  Swiss  agriculture), 
pp.  161-164.  Paris,  September  2,  1916.  —  II.  BorGEAud  A.,  I,e  betail  bovin  en  vSuisse.  Id., 
pp.  161.-172.  —  in.  Frey  J.,  I^es  cooperatives  d'elevage  du  betail  en  Suisse.  Id.,  pp.  173- 
175-  —  IV.  BoukET  D.,  Ii-x  cMvreen  Suisse.  Id.,  pp.  176-180.  ^  V.  Porceet  F.,  I,a  viti- 
culture en  Suisse;  ses  rapports  avec  I'Etat.  Id.  pp.  184-185.  —  VI.  I<e  regime  des  forets 
en  Suisse.  Id.,  pp.   184-185.  — VII.  Peneveyre  F.,  I^a  culture  fruitiere  a  la  montagne, 
specialemeut  dans  les  Alpes  et  le  Jura  Vaudois.  Id.,  pp.  186-188.. 
The  area  of  cultivated  land  in  Switzerland  is  so  limited  and  its  value 
is  so  high  that  the  State  takes  an  active  interest  in  all  schemes  of  recla- 
mation or  improvement.     A  government^  service  has  been  instituted  for 
the  purpose  of  assisting  any  such  schemes  and  the  writer  is  at  the  head  of 
the  section  for  the  canton  of  Vaud. 

All  the  available  arable  land  is  liable  to  flooding  and  to  damage  by 
erosion  and  landslips.  For  this  reason  as  early  as  1807-1816  the  Federal 
Government  took  part  in  the  first  scheme  for  the  regulation  of  water- 
courses, i.  e.  the  embankment  of  the  River  lyinth.  Since  then  it  has  assist- 
ed in  the  work  of  regulating  the  water  system  of  the  Jura  and  its  adjoin- 
ing plains,  and  in  many  other  schemes  of  a  similar  nature.  During  the 
period  1872  to  1911  the  federal  inspectors  of  Public  Works  sanctioned  the 
expenditure  of  no  less  than  £  9400  for  such  purposes.  The  results  have 
been  excellent  for  the  Canton  of  Saint-Gall,  in  three  cases  the  value  of  the 
land  has  been  raised  to  the  extent  of  £  27  per  acre,  while  in  the  valleys 
of  the  Rhine,  Linth  and  Seez  an  expenditure  of  £  52  000  actualh'  produc- 
ed improvement  valued  at  £  134  000. 

Drainage  was  first  practised  about  1850  and  two  years  later  Friburg 
passed  a  law  making  the  drainage  of  bogs  compulsory.  In  some  cantons 
diplomas  were  granted  to  men  who  showed  special  proficiency  in  such  work. 
Over  the  whole  of  Switzerland,  peasant  proprietors  are  the  rule  and 
the  holdings  are  ver>'  small.  Out  of  a  total  of  252  496  holdings  201  919 
range  from  i  to  2  14  acres,  and  not  only  are  they  too  small  but  each 
holding  consists  of  several  scattered  plots,  the  201  919  in  question  being 
made  up  of  nearly  three  million  plots  averaging  0.6  of  an  acre  each.  In 
some  cantons  the  necessity  of  redistributing  the  area  has  been  felt  for  the 
la.st  thirty  years,  and  the  idea  has  gradually  been  extended  over  the  coun- 
try, so  that  now,  if  in  any  part  of  Switzerland  two  thirds  of  the  holders, 
holding  no  less  than  one  half  of  the  land  between  them,  agree  to  make 
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a  rational  redistribution  of  the  land  they  have  the  legal  right  to  enforce 
the  reform. 

The.  improvement  of  the  mountain  holdings  is  encouraged  not  only 
by  the  federal  and  canton  governments,  but  also  by  numerous  associa- 
tions formed  for  that  purpose.  Such  improvements  consist  in  draining, 
harrowing  and  manuring  the  soil  ;  in  collecting  and  removing  stones  ;  in 
the  building  of  roads,  houses  and  farm  buildings  ;  in  the  putting  up  of 
fences  ;  and  in  the  regulation  of  surface  water.  Between  the  years  1885 
and  191 2,  over  £  560  000  was  spent  on  work  of  this  kind. 

With  regard  to  the  granting  of  financial  assistance-^  for  the  various 
schemes  for  agricultural  improvements  and  reclamation,  the  Federal  Go- 
vernment goes  on  the  principle  of  helping  those  who  help  themselves  and 
only  subsidises  schemes  towards  which  the  canton  have  contributed  one 
half  the  estimated  cost.  The  distribution  of  grants  and  subsidies  since 
1885  has  been  as  follows  : 


Lowland  reclamation  1885-1912: 
Drainage  and  irrigation  (53000  acres) 
Construction  of  roads  (140  miles)  .   . 
Redistribution  of  land  among   small- 
holders (170  000  acres) 

Other  improvements 

Mountain  reclamation 


Sum  contributed  by 

Total 
cost 

Federal 
Government 

Canton 
Government 

S 

£ 

£ 

532 

000 

155 

000 

126  000 

91 

000 

26 

000 

18  500 

112 

000 

41 

000 

29  000 

93 

000 

25 

000 

20  000 

828 

000 

247 

000 

193  500 

464 

000 

162 

000 

109  000 

I  392 

oco 

409 

ODD 

302  500 

Since  1893  the  Federal  Government  has  also  undertaken  to  pay 
part  of  the  salaries  of  the  agricultural  experts  engaged  by  the  cantons. 

II.  —  The  total  head  of  live  stock  in  vSwitzerland  has  been  valued  at 
£  28  000  000  and  the  importance  attached  by  the  government  to  this  branch 
of  agriculture  is  shown  by  the  fact  that  the  state  grants  a  sum  of  £  40  000 
per  annum  for  the  encouragement  of  pure  breeding. 

In  all  live  stock  shows,  judging  is  carried  out  exclusively  by  the 
system  of  score  cards,  a  sample  of  which  is  given  in  the  adjoining  table, 
and  great  stress  is  laid  on  pedigree  which  counts  for  half  the  total  number 
of  possible  points,  as  follows  : 


Out  ol  100  possible  points, 
16  points  are  allowed  for  the  2  parents  or  8  points  for  each 
16  points  "         "       "  4  grandparents  or  4  points  for  each 

16  points  "         "       "  8  greatgrandparents  or  2  points  for  eacli 


48  points 


whole  pedigree. 
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Outside  crosses  are  not  encouraged  and  improvement  is  obtained  by 
the  method  of  selection  and  in-breeding. 

The  characteristics  of  thefour  chief  Swiss  breeds— Simmenthal,Schwitz 
Friburg  and  Kerens  —  are  given  in  this  article  as  well  as  their  geographi- 
cal distribution  in  the  country-. 

III.  —  There  are  850  cooperative  live  stock  societies  in  Switzer- 
land (i)  amongst  which  the  two  chief  breeds,  Simmenthal  and  Schwitz, 
are  distributed    in    about    equal    numbers. 

IV.  —  Swiss  goats  have  long  had  a  very  good  reputation  abroad  and 
exports  of  the  Toggenburg  breed  to  England  were  begun  as  early  as  1886. 
During  the  nineties  goats  were  much  improved  b3^  a  careful  selection  of 
breeding  stock  without  bringing  in  any  foreign  blood.  The  four  chief 
breeds  are  :  the  \^alaisian  or  Black  Neck,  the  White  Saanen  or  Gessenay, 
the  Alpine,  and  the  Toggenburg.  There  are  a  number  of  goat  clubs, 
and  during  the  years  1908  to  igio  the  Federal  Government  granted 
the  following  bonuses  to  prize  animals  : 

£  490  to  1 1 84  animals  in  1908. 
£  570  to  1225  animals  in  1909. 
£  650  to  1335  animals  in  1910. 

Swiss  goats  yield  on  an  average  150  to  180  gallons  per  annum.  In 
the  valleys  they  are  kept  by  the  smallholders  and  graze  the  land  near  the 
homesteads,  but  on  the  higher  ground  there  is  usually  a  village 
goat-herd  who  collects  the  animals  ever^^  morning  and  takes  them  to 
the  upland  pastures  for  the  da}-,  bringing  them  home  again  each  evening. 
There  are  115000  herds  in  Switzerland  averaging  32  goats  per  herd.  An 
active  export  trade  is  done  with  Germany  where  the  Swiss  breeds  have 
given  excellent  results  when  crossed  with  the  local  German  goats.  The 
trade  will  probabl}^  be  extended  to  France  for  the  improvement  more 
especially  of  those  breeds  found  in  the  Central  Plateau. 

V.  —  The  area  of  land  under  vineyards  only  amounts  to  60  000  acres 
in  Switzerland,  yet  there  are  two  experimental  stations  set  aside  for  purely 
viticultural  work.  One  is  the  Federal  Station  at  Wadenswil  and  the  other 
is  run  by  the  canton  of  Vaud  at  Lattsanne.  In  other  parts  of  the  country 
special  instruction  is  given  in  the  form  of  short  temporary'  courses  which 
the  Federal  Government  contributes  to  by  paying  one  half  the  cost.  Assist- 
ance is  given  by  canton  and  Federal  Governements  to  all  cultivators 
who  are  willing  to  take  protective  measures  against  diseases  such  as  mil- 
dew, or  to  insure  themselves  against  damage  by  hail.  Important  subsi- 
dies are  granted  too  for  reconstituting  the  vineyards  (/.  e.  replacing 
vines  which  are  either  attacked  or  liable  to  attack  from  phylloxera  by 
varieties  grafted  on  resistant  American  stock) .  Cultivators  have  receiv- 
ed as  much  as  £  35  to  £  45  per  acre  for  this  purpose,  half   of  which   was 


(i)  S^e  I-iternalional  Review  of  Agricultural  Economics,  Jan.  1916,  pp.  47-56. 
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contributed  by  the  local  government  and    half    by  the    central    govern- 
ment.    Swiss  wines  are  protected  by  an  import  duty  on  all  foreign  wines. 

VI.  —  Forests  in  the  canton  of  Vaud  are  classified  as  follows  : 

Public  and  private  forests.  —  Under  the  heading  of  private  forests 
would  also  be  included  land  owned  by  an  association  of  small  holders. 

Protective  and  non-protective-forests.  —  Protective  forests  are  those 
situated  in  the  collecting  areas  of  torrents  or  those  which  by  their  position 
exert  a  protective  influence  against  storms,  avalanches,  rock-slides,  land- 
slips and  erosions  or  w-hich  tend  to  regulate  the  flow  of  water  from  a  moun- 
tain  side. 

Mountain  forests  and  lowland  forests.  —  The  distinction  between 
these  two  classes  is  merely  an  arbitrary-  division  made  locally  by  the  com- 
munes at  an  altitude  of  2500  to  3000  ft.,  and  is  not  recognised  in  federa- 
edicts. 

In  every-  kind  of  forest  whenever  felling  is  in  progress  the  replanting 
of  a  surface  equal  in  area  to  the  surface  felled  is  made  compulsory  both 
by  the  federal  and  canton  law.  All  trees  to  be  felled  must  be  previously 
marked  and  no  clear  felling  is  allowed  without  special  permission  from  the 
local  au^thorities.  In  the  case  of  protective  forests  the  Federal  Govern- 
ment only  can  give  leave  for  cutting  and  all  operations  must  be  carried  out 
under  the  supervision  of  the  local  officer. 

VII.  —  Various  attempts  dating  as  far  back  as  the  sixteenth  and  eight- 
eenth centuries  have  been  made  to  extend  the  area  of  orchards  in  the 
high  parts  of  the  canton  of  Vaud.  In  1890  the  Agricultural  Institute  at 
Lavisanne  imported  a  number  of  hardy  varieties  of  plums,  apples,  pears 
and  cherries  from  Russia,  Sweden  and  Denmark,  and  nurseries  were 
established  at  high  altitudes  (2500  to  4000  ft.)  for  their  propagation.  The 
following  year  a  few  small  trial  orchards  were  planted  on  Mount  Jorat 
overlooking  Lake  Lehman  at  about  3000  ft.  and  when  these  were  well 
started  general  planting  was  encouraged  by  means  of  practical  demon- 
strations, lectures  and  by  the  free  distribution  of  the  new  varieties. 
The  most  successful  kinds  are  given  below : 

Apples  Pears  Plums 

Red  Astrakan,  Borowinka  A  variety   imported  Rothdamasiner. 

White  Astrakan  Antonovka  under  the  name  of 

Biali  NaUv  Papierovka  Vineuse  Saxonna 

Titovka  or  Tulska  proved  to  be  beurre 

de  Montecat. 

There  are  now  flourishing  orchards  of  Titovka,  Antonovka  and  Pa- 
pierovka at  about  4000  ft.   high. 

1 159  -  The  Oxygen  Consuming  Powers  of  Natural  Waters.  —  heise  g.  w.,  and  aguilar  fural 

R.  H.,  in  The  Philippine  Journal  of  Science,  Vol.  XI,  Sec.  A.,  No.  I,  pp.  37-47.  Manilla,  hygiene 

January   191 6. 

The  oxygen  consuming  capacity  of  water  as  measured  by  its  ability 
to  reduce  potassium  permanganate  is  a  sensitive  means  of  detecting  fluc- 
tuations in  quality  in  a  water  supply,  and  gives  comparable  results  when 


1578 


RURAL  HYGIENE 


a  fixed  method  is  strictly  adhered  to.  In  order  to  study  some  of  the 
factors  which  influence  the  reaction  a  series  of  tests  were  carried  out  with 
river  water  drawn  from  the  Manilla  city  reservoir  and  containing  less 
than  5  parts  per  million  of  chlorides. 

The  first  factor  studied  was  the  length  of  time  allowed  for  the  diges- 
tion. Samples  of  200  cc  were  used  and  the  tests  were  carried  out  at  loooC. 
The  results  are  given  in  Table  I. 

Table  I.  —  Reduction  of  potassium  permangate  by  water  ; 
effect  of  varying  the  duration  of  digestion. 


Duration  of  digestion 


Permanganate  required  (i) 


cc. 

Less  then     i 

niiuute 

0.82 

15 

» 

1. 10 

30 

» 

1.27 

45 

» 

1.29 

I 

hotir 

1-34 

2 

» 

1-75 

4 

» 

2.46 

(i)  ICC  =  O.I  mgm  oxygen. 


The  decomposition  showed  no  signs  of  reaching  an  end  point  after 
several  hours  digestion.  The  tests  were  then  repeated  at  lower  tempe- 
ratures, but  even  at  10°  C.  the  effect  of  the  time  factor  was  still  marked 
although  the  difference  between  the  four  and  eight  hour  digestion  was 
negUgible  for  practical  purposes. 

The  effect  of  the  presence  of  chlorides  was  next  investigated.  Sam- 
ples of  100  cc  were  used  this  time  and  the  digestions  were  kept  going  for 
4  hours  at  30"^  C.     Some  of  the  results  are  given  in  Table  II. 


Table  II.  —  Reduction  of  potassium  permanganate  by  water  ; 
effect  of  presence  of  chlorides. 


Chlorine  content 
(in  parts  per  million  parts  water) 

Permanganate  required 

Difference  in  permanganate 

required  due  to  presence 

of  chlorides 

0 

5 

10 
20 

cc. 

I-3I 
1.38 
1.46 

1.48 

cc. 
0.07 

0.15 

0.17 
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The  error  due  to  the  presence  of  chlorides  persisted  even  when  diges- 
tion was  carried  on  at  a  moderate  temperature.  This  error  was  reduced, 
although  not  eliminated,  if  digestion  was  carried  out  at  or  below  room 
temperature  and  if  the  final  titration  of  excess  potassium  permanganate 
was  made  with  sodium  thiosulphate  in  the  presence  of  potassium  iodide 
and  starch  indicator.  It  was  further  reduced  by  digesting  the  water 
samples  with  potassium  permanganate  in  alkaline  instead  of  acid  solu- 
tion according  to  the  method  described  by  Schulze,  and  Winkler  (i). 

A  last  series  of  tests  was  undertaken  to  determine  the  effect,  if  any, 
of  the  presence  of  traces  of  hypochlorite  in  the  water.  It  was  found  that 
h3^pochlorites  oxidize  organic  matter  in  cold  or  hot  solution  and  should 
therefore  be  eliminated  before  any  determination  of  the  ox^'gen  consu- 
ming power  is  made. 

I'^rom  these  results  it  is  evident  that  the  determination  of  oxygen  con- 
sumption is  not  at  best  an  accurate  measure  of  the  organic  content  of  wa- 
ter and  it  gives  such  uncertain  results  that  isolated  determinations  are 
of  very  little  value.  It  is  only  when  a  water  supply  is  to  be  consumed 
repeatedly  that  the  method  becomes  very  useful. 

irGo  -  ImmLinUy  to  Cow  Poxasja  Result  of  Intravascular  Infections.  —  camus  l  ,  in 

Comptcs  Rendus   dcs   Seanus   dc  V Academie   dcs  Sciences,  Vol.  163,  Xo.  14,  pp.  338-340. 
Paris,  October  2,  191 6. 

A  series  of  experiments  were  carried  out  with  cow  pox  vaccines  in  or- 
der to  determine  the  length  of  time,  if  any,  which  must  elapse  between 
inoculation  and  immunisation.  A  very  pure  vaccine  was  injected  into 
the  veins  or  arteries  of  rabbits,  and  immunity  was  tested  by  local  reac- 
tions. The  results  show  that  the  time  required  for  immunisation  varies 
inversely  with  the  amount  of  vaccine  injected,  so  that  though  it  may  not 
be  possible  to  suppress  completely  the  latent  or  incubation  period,  it  is 
easy  to  modify  its  duration.  Individual  differeiices  in  the  subjects  are 
far  less  important  than  the  amount  of  vaccine  used.  Other  investiga- 
tors (BousQUET,  Husson,  Heim  and  Gregory)  who  have  not  taken  into 
account  either  the  activity  of  their  vaccine,  or  the  size  of  their  doses  have 
obtained  very  contradictory  results  with  regard  to  the  period  of  incuba- 
tion, and  the  above  experiments  offer  a  satisfactory  explanation  of  the 
discrepancies  recorded. 

1 161  -  The  Royal  Institute  for  Agricultural  Experiments  Tripoli.  —  mangano  g.,  in 

Ministero  delle  Colonie,  Ufficio  Economico,  Bollettino  di  Informazioni,  Year    V,  Nos.   i, 

2  and  3,  pp.  7-122.  Rome,  January,  February'  and  March  igi6. 
One  of  the  first  duties  of  the  Agricultural  Department  ("  Ufficio 
Agrario  ")  of  Tripoli  has  been  to  found  an  experimental  station  for  the 
improvement  of  existing  agricultural  practice  in  the  colony  and  to  extend 
the  area  of  cultivated  land.  The  station  was  established  in  the  autumn 
of  1914  at  Sidi  el  Mesri,  on  the  outskirts  of  the  city  of  Tripoli,  where  build- 
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ings  had  been  already  erected  for  an  agricultural  school  by  the  Turks. 
Temporar^^  accommodation  is  there  provided  for  a  metorological  observa- 
tory, a  museum  and  librar5^  chemical  and  botanical  laboratories,  and 
for  the  necessary  scientific  and  administrative  staff.  Store  rooms,  stables, 
implement  sheds,  cattle  sheds  and  cottages  for  the  servants  and  workmen 
are  grouped  round  the  main  buildings  ;  also  a  good  covered  well  fitted  with 
an  electric  pump  and  a  reservoir  of  2000  gallons  capacity. 
The  experimental  ground  is  divided  into  : 

i)  A  park  where  varieties  of  trees  and  shrubs  are  tested  for  sylvi- 
cultural,  ornamental  and  protective  purposes.  Tliirty  eight  kinds  are 
at  present  on  trial  and  this  number  will  be  greatly  increased  as  time  goes 
on. 

2)  A  dry  orchard  for  fruits  which  are  likely  to  prosper  without 
irrigation.     These  consists  of : 

Peaches  Apricots        ♦ 

Walnuts  Almonds 

Figs  Ouinces 

Loquats  Pears 

Zizyphus  spp.  Cherries 

Pomegranates  Table  olives 

Carobs  Eucalyptus 
.  Casuarina 

3)  An  irrigated  orchard  which  is  also  provided  with  efficient  wind 
screens.  It  is  planted  with  all  the  fruits  of  the  dry  orchard  except 
carobs,  casuarina,  olives,  and  eucalyptus,  and  has  in  addition  : 

Lemons  "  Kin  Kans  " 

Bergamots  Kumquats 

Limes  Citrons 

Oranges  Custard  apples 

Tangerines  Avocados 

4)  A  dry  almond  orchard  to  test  the  possibility  of  establishing  such 
trees  on  the  dry  steppe. 

5)  A  dry  olive  grove  consisting  partly  of  an  old  established  planta- 
tion and  partly  of  a  new  plantation  of  native  and  Italian  varieties. 

6)  An  irrigated  palm  grove  in  which  all  the  varieties  of  North 
African  dates  are  eventually  to  be  collected  for  ptirposes  of  classification. 
At  present  47  kinds  of  Phoenix  dactylifera  ar  egrowing  there.  These 
have  been  all  obtained  from  the  coastal  region  between  Agilat  and  Tadji- 
oura,  and  later,  other  parts  of  North  Africa  will  be  explored  to  provide  new 
material  for  study. 

7)  A  dry  vineyard  for  testing  species  and  ^'arieties  of  Italian  grapes 
suitable  for  use  as  table  fruit  or  as  dried  fruit.  The  climate  of  Tripoli 
should  be  well  adapted  to  the  production  of  the  earlier  varieries  of  such 
grapes. 

8)  A   plantation   of  prickly  pears   on   particularly    arid   soil   where 
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Tunisian,  Sicilian  and  American  varieties  of  the  two  types  of  plants  will 
be  raised  —  the  spineless  type  as  a  fodder  plant  and  the  spiny  kind  for 
hedging. 

9)  A  field  for  cereals  which  at  present  consist  of  a  few  obscure  va- 
rieties of  local  barley  and  some  native  and  Italian  varieties  of  wheat. 

10)  A  field  for  fodder  plants  where  hair^^  and  common  vetches, 
vetchling  {Lailyrus  satiims),  fenugreek,  sulla  or  Spanish  sanfoin,  chloris, 
and  taff  are  being  tried  without  irrigation.  A  small  plot  of  mangels  is 
also  under  experiment. 

11)  A  field  for  irrigated  crops  which  is  principally  occupied  by 
lucerne,  the  rest  being  under  tobacco.  Of  the  latter  the  Turkish  varieties 
Giant  Herzegovina,  Porsucian,  Xanthi  jaka,  Kya.  Sink  and  Samsoun, 
also  Virginia  bright  and  Java  have  been  under  trial  and  these  not  only 
at  Sidis  el  Mesri,  but  also  on  various  other  estates. 

As  the  coastal  region  has  proved  well  adapted  to  the  growth  of  mul- 
berry trees,  the  question  of  introducing  the  rearing  of  silkworms  on  the 
oasis  farms  is  full  of  interesting  possibilities.  As  a  start  a  few  experi- 
ments have  been  carried  out  with  graine  of  the  Pyrenees,  Grand  Sasso, 
Polyjaune,  Istria  Yellow  and  native  Yellow  C  and  F  breeds,  and  the 
crosses  Chinois  or  x  Bijaune  and  Bijaune  or  x  Batoum  Yellow.  The 
results  have  been  most  encouraging. 

So  far  as  irrigation  problems  are  concerned,  the  Institute  is  at  pre- 
sent investigating  wells  and  water  lifting  apparatus  for  use  on  the  differ- 
ent kinds  of  farms.  In  the  immediate  district  of  Sidi  el  Mesri  two 
wells  have  already  been  dug  and  three  others  have  been  deepened  and 
put  into  working  order.  But  progress  in  the  establishment  of  water  rais- 
ing plant  is  slower  as  the  s}^ stems  in  use  are  numerous  and  varied  and 
the  individual  merits  of  each  have  to  be  determined.  Those  at  present 
under  construction  are  : 

The  Arab  system  of  counterpoise  or  shadoof. 

The  noria  or  endless  chain  with  buckets,  worked  by  horse  gear. 

The  windmill  with  force  pump. 

The  Archimidean  screw  worked  by  motor. 

The  compressed  air  pump. 

Electric  pumps  of  high  and  moderate  power. 

The  Institute  also  proposes  to  take  up  the  difficult  problem  of  reclain- 
ing  the  sand  dunes,  both  with  a  view  to  extending  the  area  of  prodtictive 
land  and  of  protecting  the  more  inland  tracts  from  blown  sand.  An  ex- 
perimental ground  has  already  been  set  aside  for  testing  the  various  plants 
and  trees  which  are  known  to  have  a  binding  effect  on  the  surface  and 
which  at  the  same  time  may  be  made  to  produce  useful  crops. 

The  department  dealing  with  live  stock  has  not  yet  been  created,  but 
will  eventually  undertake  research  on  :  the  native  breeds  of  all  classes  of 
farm  animals  (including  horses,  cattle,  dromadaries,  camels,  donkeys, 
sheep,  goats,  pigs,  ostriches,  and  poultry)  and  the  possibility  of  improv- 
ing them  by  selection  and  by  crossing    with    suitable   imported  breeds  ; 
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the  harvesting,  storage  and  feeding  value  of  forage  crops  ;  the  commoner 
diseases  of  live  stock  and  means  of  checking  and  preventing  them  ;  systems 
of  management  and  breeding  and  the  returns  to  be  obtained  from  each. 
The  Institute  itself  will  endeavour  to  keep  a  large  head  of  all  kinds  of 
breeding  stock  to  be  drawn  upon  by  other  parts  of  the  colony  as  requir- 
ed ;  also  demonstration  flocks  and  herds  to  be  run  on  economic  lines. 
Extensive  trials  will  be  carried  out  at  one  of  the  special  farms  mention- 
ed below  on  the  management  of  animals  turned  to  pasture. 

A  nursery  has  been  established  within  two  miles  of  Sidi  el  Mesri  to 
provide  stock  for  the  Institute  and  for  distribution  to  sub-stations  and 
to  native  and  Italian  farmers.  Olive  trees  (of  the  Tripoli,  Tunisian  and 
wild  varieties),  Seville  oranges,  bitter  almonds  and  various  forest  trees 
are  already  being  cultivated  as  well  as  certain  fruit  trees  and  bushes. 
Plots  are  also  prepared  for  raising  special  strains  of  lucerne  and  tobacco. 

The  complete  project  of  the  Tripoli  Institute  includes  the  creation  of 
two  demonstration  farms.  One  of  these,  in  the  region  of  Tarhouna, 
will  specialise  in  the  production  of  cereals  and  the  grazing  of  live  stock. 
The  other,  which  has  already  made  a  start,  is  situated  at  Sabrata  (district 
of  Agilat)  in  the  middle  of  a  large  area  of  good  steppe  soil,  with  a  reason- 
ably high  water  table.  This  area  is  crossed  by  the  railway  and  enjoys 
a  good  climate  so  that  the  conditions  are  eminently  adapted  to  the 
foundation  of  a  big  Italian  farming  colony.  The  type  of  farming  propos- 
ed is  one  consisting  chiefly  of  irrigated  plantations,  though  the  proxi- 
mity of  the  water  to  the  surface  makes  it  possible  not  to  exclude  irrigated 
crops.  Further,  the  settlement  will  afford  a  good  opportunity  of  testing 
a  system  of  land  tenure  which  is  very  suitable  to  North  Africa  and  might 
lead  to  the  planting  up  of  much  land  which  is  at  present  only  producing 
the  poorest  pasture  and  an  occasional  barley  crop.  By  this  system, 
which  is  known  as  the  "  mougharsa  ",  the  landlord  leases  the  land  to  a 
tenant  for  a  number  of  years  (usually  ten) ,  and  during  that  time  the  tenant 
pays  no  rent,  but  is  obliged  to  do  a  certain  definite  amount  of  planting, 
to  build  a  house  and  to  dig  a  well.  At  the  end  of  the  given  period,  the  whole 
property  is  divided  up  equally  between  the  landlord  and  the  tenant. 
At  vSabrata,  the  obligations  of  the  tenant  will  consist  in  the  formation  of 
an  olive  grove,  the  planting  of  almonds  and  other  fruit  trees  —  all 
unirrigated  —  and  the  making  of  a  small  irrigated  garden  and  orchard 
where  the  tenant  can  grow  a  large  part  of  his  own  food. 

The  establishment  of  a  government  experimental  farm  for  irrigated 
crops  has  had  to  be  postponed  owing  to  the  present  scarcity  of  labour, 
but  there  are  a  number  of  Italians  and  natives  already  running  their  own 
irrigated  farms  and  these  will  serve  to  guide  intending  settlers  who  want 
to  learn  something  about  possible  returns  from  irrigated  crops. 
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1 162  -  Recent  Investigations  at  the  Imperial  Institute,  London:  Whales' Bones  from 
the  Falkland  Island ;  Naked  Barley  from  Cyprus ;  Edible  Beans  from  Burmah ;  Paper- 
Making  Materials  from   South  Africa  ;  African  Silk.  —  Bulletin  of  the  imperial 

Institute,  Vol.  XIV^,  No.  2,  pp.  i4()-i8i  and  261-267.  London,  April-  June  1916. 

Whales'  bones  from  the  Falkland  Islands.  —  The  whaling  industn^  of  the 
Falkland  Islands  and  its  Dependencies  (South  Shetlands,  Graham's  Land, 
South  Orkneys  and  South  Georgia)  is  now  the  most  important  in  the 
world.  In  the  1913-1914  season  9429  whales  were  caught,  the  total  value 
of  the  products  being  £1  301  548.  The  bones,  which  accumulate  in 
enormous  quantities,  were  formerly  thrown  away,  but  are  now  boiled 
down  with  the  flesh  to  extract  the  oil,  and  the  residue  is  converted  into 
manure.  In  the  1913-1914  season,  1327  bags  of  bone  meal  valued  at 
£570  were  produced  in  South  Georgia,  while  the  entire  Colony  and  its 
Dependencies  in  the  same  year  produced  94  835  bags  of  whale  guano 
valued  at  £47  887.  An  average  sample  of  the  bones  reduced  to  a  meal 
was  analysed  at  the  Imperial  Institute  with  the  following  results  which 
are  shown  in  comparison  with  those  recorded  for  commercial  raw  bone 
meal : 


Moisture 

Organic  matter 

containing  nitrogen 

oil  

Phosphoric  acid      

lyime 

Magnesia  etc 

Siliceous  matter 

Naked  Barley  from  Cyprus.  —  In  a  sample  of  skinless  barley  received 
from  Cyprus,  the  grains  varied  in  size,  were  of  a  light  brown  coloitr  and 
had  a  dull  translucent  appearance.  Their  germinating  power  was  96  per 
cent  within  5  days.  The  barley  was  analysed  and  compared  with  En- 
glish and  Azof  varieties  with  the  results  given  in  Table   I. 

This  naked  barley  could  not  be  employed  for  malting  purposes 
but  possibly  might  be  used  by  distillers.  Also  it  ranked  as  a  good  class 
of  feeding  barley  and  might  be  employed  for  blending  with  other  feeding 
stuffs.  In  March  1916  it  was  valued  at  from  £2  los  to  £2  12s  6d  per  480 
lbs.  c.  i.  f.  London. 

Edible  beans  from-  Burmah  (i).  ■ —  Experiments  have  been  carried  out 
at  Mandalay,  Burmah  on  the  cultivation  of  Lima  beans  {Phaseolus  lunatiis) 
which  were  introduced  from  Madagascar  and  California  in  1912-1913  and 
of  tepary  beans  (P.  acutifolins)  which  were  introduced  from  the  United 
States  in  1914-1915.  The  first  crop  of  Madagascar  Lima  beans  contained 
more  prussic  acid  than  the  original  seeds  (0.0025  "to  0.008  as  against  0.002 


Whales' 

Raw 

boue  meal 

bone  meal 

Per  cent. 

Per  cent. 

7.30 

8.80 

40.40 

34-94 

3-87 

4.19 

11.50 

about  10 

20.24 

21.66 

24.06 

28.53 

7-39 

4.62 

0.61 

1-45 

(i)  See  R.  1916,  No.  5.  '  (Ed. 
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Table  I.  —  Composition  of  naked  barley  from  Cyprus. 


I  Naked 

barlev 


Moisture 

Total  nitrogenous  substances 

True  prottins 

Other    nit.    subs.        .    .    . 

Fat 

Carbohydrates 

Fibre  

Ash 

Albuminoid  ratio 

Food  units 


Per  cent 
10.4 

1I.5 
10.3 
1.2 
1.9 
72.4 
1.8 
2.0 

I  :  6.7 
106 


English 
barley 


Per  cent 

149 
8.0 


1-5 
68.5 

4-5 
2.6 

:  9.0 
92 


Azof  barley 


Per  cent 
12.9 
12.3 


2.5 

65.1 

4-4 

2.8 

I  :5-7 
102 


Table  II.  —  Composition  of  tepary  beans,  of  Voandzeia  suhterranea  beans 
and  of  the  residual  meal  from  water-melon  seeds. 


Moisture . 

Total  nitrogenous  substances 

True  proteins 

Other  nit.   sub 

Fat 

Carbohydrates 

Fibre 

Ash 

Albuminoid  ratio 

Food  units 


Tepary 
beans 

V.  suhterranea 
beans 

1 

Residual 

meal  from 

water-melon 

seeds 

Per  cent 
12.0 
23.6 
20.6 

3-0 
1.8 

57-^ 
2.7 
3-2 

1  :  2.9 
119 


Per  cent 

8.25 

21.3 

19.8 

1-5 

5-9 

58.1 

3-2 

3-3 

1:3.4 

127 

Per  cent 

9.5 

18.3 

17-5 

I.O 

0.5 

26.9 

41-9 
2.9 

I  :  1.5 

74 


to  0.0025)  ;  i^^  subsequent  crops  this  high  content  was  considerably  reduc- 
ed though  it  still  remained  above  that  of  the  imported  beans.  It  would 
appear  from  the  results  obtained  that  the  prussic  acid  content  is  affected 
by  the  weather  conditions,  but  not,  on  the  other  hand,  by  the  nature  of  the 
soil  on  which  the  crop  is  grown.  The  Californian  Lima  beans  yielded  seed 
smaller  than  the  original  sample  and  containing  0.0045  per  cent  of  prussic 
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Table  III.  —  Chemical  examination  of  tambookie  grass  from  the  Transvaal 
and  papyrus  from  Zuliiland. 


Tambookie 
grass 

Papyrus 

Stems  and 
leaves 

Stems  only 

Per  cent 

Per  cent 

Per  cent 

Moisture  (on  drjdng  at  ioo<'-iio°C) 

10.2 

12. 1 

II.6 

Ash  (expressed  on  dry  material) 

7-4 

6.0 

9.4 

Yield  of  unbleached  pulp  (dried  at  looo-iio^C.) 

Expressed  on  air-dry  material 

37-1 

21.2 

22.5 

I)           »     material  dried  at  looo-iioC.    . 

41-3 

24.0 

25-5 

Loss  in  weight  of  pulp  on  bleaching 

31 

13-9 

4-9 

Yield  of  bleached  pulp  (dried  at   ioo"-iiooC.)  ex- 

pressedon  original  material  dried  at  loo^-iiooC 

40.0 

20.7 

243 

ins. 

ins. 

ins. 

Length  of  ultimate  fibres 

0.012  to  0.188 

0.009  to  O.I 8 

O.OI    to  0.18 

Mean  Length 

0.081 

0.042 

0.048 

acid.  They  were  valued  at  £12  to  £14  per  ton  on  a  normal  London 
market. 

Tepar>'  beans  are  said  to  be  specially  adapted  to  drv'  situations  where 
other  beans  do  not  succeed,  as  they  will  bloom  and  set  seed  during  periods 
of  extreme  heat,  yielding  a  crop  about  four  times  as  large  as  would  be 
obtained  from  the  kidney  bean  (P.  vulgaris).  The  sample  received  from 
Burmah  was  in  good  condition  ;  it  contained  no  alkaloids  or  cyanogenetic 
glucosides  and  compared  favourably  with  haricot  beans  with  regard  to 
food  value  (Table  II) .  On  a  normal  London  market  it  should  be  worth 
£10  a  ton. 

Voandzeia  subterranea  beans  from  the  Sudan.  —  V.  stibterranea  is  a  le- 
guminous plant  widely  cultivated  in  tropical  Africa  for  its  seeds  which 
form  an  article  of  native  diet.  Specimens  of  the  beans  from  the  Nor- 
thern Provinces,  Nigeria  and  from  Zanzibar  were  examined  at  the  Impe- 
rial Institute  some  years  ago  (i)  ;  the  present  samples  were  of  rather  bet- 
ter quality.  Their  composition  is  given  in  Table  II.  The}-  contain  no 
cyanogenetic  glucosides  or  alkaloids  and  could  be  used  for  making  com- 
pound foods  at  a  price  of  about  £4  per  ton. 

Water-melon  seeds  from  tlie  Sudan.  —  Water  melons  [Citrullus  vulgaris) 
are  cultivated  on  a  considerable  scale  in  Kordofan  Province  and 
a  sample  of  the  seeds  was  sent  for  examination  to  the  Imperial  Institute 
with  a  view  to  finding  a  market  for  them  in  London.    The  seeds  contained 


(i)  See  B.  ifjiJi  Nos.  i  and  5. 
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7.4  per  cent  of  moisture  and  yielded  23.6  per  cent  of  brownish  yellow 
oil  which  had  the  following  constants  : 

Specific  gravitj^  at  I5°C 0,923 

Solidifying  point  of  fattj'  acids        SCSOC 

Acid  value  (mgms.  potash  per  i  gm.  oil) 8.4 

Saponification  value i9i-4 

Iodine  value 11 7.1  per  cent 

Hehner  value 95.1 

The  oil  is  very  similar  to  that  obtained  from  other  cucnrbitaceous  seeds. 
The  residual  meal  left  after  extraction  contains  no  alkaloids  or  cyanoge- 
netic  glucosides  ;  it  has  a  high  percentage  of  fibre  and  a  low  food  value 
(Table  II). 

Colocynth  pulp  from  the  Sudan.  —  Colocynth  is  the  name  given 
to  the  peeled  dried  fruits  of  Citrullus  Colocynthis,  the  material  freed  from 
seeds  constituting  the  drug  known  in  the  British  Pharmacopoeia  as  colo- 
cynth pulp.  Before  the  war,  it  was  largely  obtained  from  Turkey  and 
Austria  and  recently  considerable  quantities  have  been  exported  from 
the  Sudan.  The  sample  under  examination  was  of  good  quality  and 
was  valued  at  is  3  ^  per  lb. 

Papermaking  materials  from  South  Africa.  —  Tambookie  or  tamboo- 
tie  grass  {Cymhopogon  Nardus  var.  vallidus)  is  said  to  grow  luxuriantly 
over  large  tracts  of  country  in  the  Transvaal  reaching  a  maximum  height 
of  5ft.  6  in.  The  results  of  the  chemical  examination  of  the  grass  is 
shown  in  Table  III.  A  high  yield  of  pulp  of  good  quality  and  easity  bleach- 
ed was  obtained,  and  from  it  a  strong  paper  was  prepared.  The  grass 
was  valued  at  £4  per  ton. 

A  sample  of  papyrus  from  Zululand  consisted  of  greenish  yellow 
pithy  stems  averaging  7ft  in  length  and  I  in.  in  diameter  at  the  base, 
each  with  a  tuft  of  narrow  pointed  leaves  (about  14  ins.  long)  at  the  top. 
The  proportion  of  stems  to  leaves  in  the  sample  was  as  4  to  i.  Results 
of  the  chemical  examination  are  given  in  Table  III.  The  yields  of  pulp 
are  comparatively  low,  but  the  material  might  be  used  with  profit  if 
worked  up  near  its  place  of  production. 

African  -mid  silk.  —  The  only  African  insects  which  produce  silk  in 
important  quantities  are  those  belonging  to  the  different  species  of  Anaphe 
(fam.  Eupterodidae) .  The  most  important  of  these  found  on  British 
territory  are  : 

A.  infracta  in  Nigeria  and  Uganda 

A.  venata  in  Nigeria  and  the  Gold  Coast 

A.  moloneyi  in  Nigeria 

A.  ambrizia  in  Uganda 

A.  panda  in  Natal 

A.  reticulata  in  Natal. 

All  these  insects  form  silken  nests  or  colonies  within  which  each  worm 
spins  its  own  cocoon.     The  nests  vary  considerably  in  size  and  form  ; 
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they  may  be  more  or  less  spherical  as  in  A .  infrada  and  A .  venata  or  flat- 
tened as  in  A.  moloneyi.  The  envelope  of  the  spherical  forms  usually 
consists  of  three  thicknesses  of  silk  :  the  outer  "layer  more  or  less  papery 
in  texture  ;  the  middle  layer,  composed  of  loosety  spun  silk  arranged  in  a 
number  of  superimposed  sheets  ;  the  innermost  layer,  hard  and  parch- 
ment-like. The  envelope  of  the  flattened  colonies  is  made  up  of  a  sin- 
gle layer  of  closely  interlaced  silk.  The  silk  of  both  nests  and  cocoons  is 
naturally  brown  in  colour,  but  in  the  absence  of  light  the  worms  pro- 
duce a  white  silk,  and  for  this  reason  the  natives  in  parts  of  Nigeria  some- 
times enclose  them  in  calabashes. 

Anaphe  silk  cannot  be  reeled  as  is  done  in  the  case  of  silk  from  Bom- 
hyx  mori,  and  it  is  therefore  carded  and  spun  as  "  waste  "  silk  ;  but  apart 
from  this  it  more  closely  resembles  B.  mori  silk  than  does  any  other  kind. 
It  takes  dyes  well  and  has  been  found  useful  for  the  manufacture  of  velvet, 
sewing  silks  and  other  materials.  The  degummed  silk  has  been  valued 
at  about  is  per,  lb  but  owing  to  the  large  amount  of  labour  required  to 
free  the  silk  from  extraneous  matter,  the  crude  material  if  shipped  to 
the  United  Kingdom  would  only  realize  about  id  or  2d  per  lb.  If  how- 
ever, the  silk  were  cleaned  locally  by  the  natives,  the  clean  product  might 
be  worth  6^  per  lb.  in  London. 

It  has  been  shown  experimentally  in  Uganda  that  the  worms  can  be 
successfull}^  domesticated  and  there  seems  to  be  no  reason  why  a  iiew 
industry  should  not  be  established  in  Africa. 


CROPS    AND    CUIvTIVATION. 


1 163  -  Cause  and  Nature  of  Soil  Acidity  witli  special  Regard  to  Colloids  and  Adsorption. 

—  Truog  E.,  in  Journal  fiir  Physikalische  Chemie,  Vol.  XX,  pp.  457-484  191 6;  abstract  in 
Journal  of  the  Society  of  Chemical  Industry,  Vol.  XXXV  No.  15,  pp.  855  856.  London,  Au- 
gust 15,  1916. 

The  production  of  acidity  or  alkalinity  when  certain  neutral  solutions 
come  into  contact  with  certain  solids  is  probably  due  to  chemical  action 
and  not  to  selective  adsorption  of  ions.  Cameron's  contention  that  the 
acid  reaction  towards  litmus  of  washed  absorbent  cotton  (and  inferent- 
tially  of  certain  soils)  is  due  to  the  adsorption  of  cations,  is  untenable, 
since  such  cotton  has  been  found  to  contain  an  insoluble  fatty  acid  (per- 
haps margaric  acid),  which  would  not  be  completely  removed  by  the 
washings  with  alkali  and  acid.  When  cotton  is  brought  into  a  neutral  salt 
solution,  the  salt  reacts  with  the  fatty  acid,  some  cations  are  removed 
and  an  equivalent  amount  of  soluble  acid  liberated.  Similarly,  the  re- 
puted selective  adsorption  of  ions  by  charcoal  is  accounted  for  by  che- 
mical actions  between  impurities  contained  in  it  and  the  dissolved  salt. 

Assuming  selective  adsorption,  the  vastly  greater  adsorptive  power 
of  soils  would  still  need  explanation.  Arguments  are  also  adduced  to 
prove  that  soil  acidity  is  not  the  result  of  selective  ion-adsorption,  by 
colloids  or  by  finely  divided  solids  ;  and  it  is  shown  experimentally  that 
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under  suitable  conditions,  the  reactions  causing  soil  acidity  proceed  ac- 
cording to  chemical  laws.  The  acidity  in  well  aerated  soils,  in  particular 
in  cultivated  upland  soils,  is  due  to  the  hydrolysis  of  silicates,  of  which 
the  bases  are  removed  by  plants  and  by  soil  water,  and  to  the  silica  and 
acid  silicates  left  behind.  The  weathering  process  in  soils  can  be  repro- 
duced by  treating  powdered  basalt,  granite  felspar,  etc.,  with  carbonated 
water  and  filtering  :  the  residues  are  acid  to  litmus.  In  dry  regions  the 
soluble  salts  acciimulate  and  cause  alkalinity.  In  these  soils  organic 
acids  derived  from  plant  residues  are  of  little  importance  :  they  may  be 
formed,  but  are  quickty  transformed.  In  badly  aerated  soils  e.  g.in  peat 
soils,  the  plant  remains  are  decomposed  much  more  slowly  ;  instead  of 
being  oxidised  to  carbon  dioxide,  much  of  the  carbon  remains  in  the  soil 
in  organic  combination  as  the  so-called  humus  acids,  and  eventually  is 
transformed   into    coal. 

The  latent  acidity  of  a  soil  may  be  largely  due  to  kaolinite  and  si- 
milar compounds,  or  to  free  quartz;  and  the  results  of  the  determinations 
of  active  and  latent  acidity  show  that  the  amounts  of  different  hydroxides 
that  react  with  the  insoluble  acids,  are  approximately  chemically 
equivalent.  The  fact  that  acid  soils  do  not  take  up  equivalent  amounts 
of  different  bases  from  salt  solutions  possessing  a  common  ion,  is  not 
opposed  to  the  hypothesis  that  soil  acidity  is  due  to  the  presence  of  free 
acids,  for  the  reactions  involved  would  be  much  influenced  by  secondary 
reactions.  Bj''  using  small  quantities  of  finely  powdered  soil  and  large 
volumes  of  salt  solutions,  and  minimising  the  time  of  contact,  the  effect 
of  such  side  reactions  can  be  practically  annulled  ;  and  determinations 
of  soil  acidity  under  these  conditions  give  results  which  are  best  explained 
on  the  assumption  of  the  existence  of  free  acids.  Further,  the  adsorp- 
tion hypothesis  would  lead  to  the  conclusion  that  the  acidity  of  a  soil 
would  increase  if  the  particles  were  ground  to  an  impalpable  powder : 
experiments  showed  a  slight  decrease. 

1 164  -  The  Reclamation  of  Arid  Steppe  Soil  and  of  Shifting  Sands  in  the  Province  of 

Astrakan,  Russia.  —  Vysotzkif  G.,  The  flora  of  Ergenia  and  the  conditions  under  which 
it  is  developed.  Tpydu  B)opo  no  npUKMiduou  EomanuKl'b  {Bulletin  of  Applied  Botany). 
Year  VIII,  Nos.  lo-ii,  pp.  1113-1418.  Petrograd,  October-November  1915.- — II.  Firstov 
J.  G.,  The  shifting  sands  of  the  province  of  Astrakan.  CejlbCKoe  Xo3HUcmeo  u  Jlnco- 
eodcmeo  (Agriculture  and  Sylviculture),  Vol.  CCV.  pp.  616-630.  Petrograd,  April  igi6. 
Geographical  conditions.  —  In  Russia  there  are  three  distinct  regions 
of  arid  steppes  : 

i)  The  Pontic  region  around  the  northern  margin  of  the  Black 
Sea. 

2)  The  Transdon  region  and  that  of  the  northern  Caucasus  which 
together  form  a  triangle  with  apices  at  Novotcherkassk,  Tzarytzin  and 
Mozdok. 

3)  The  Transvolga  region  also  in  the  form  of  a  triangle  with  api- 
ces at  Kamichin,  Saratov  and  Uralsk. 

The  last  two  regions  are  situated  on  the  edge  of  a  vast  semi-desert 
area  which  surrounds  the  Caspian  Sea  and  occupies  the  greater  part  of 
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the  province  of  Astrakan  or  nearly  11  million  acres.  This  pro\dnce  is  di- 
vided into  two  almost  equal  parts  by  the  lower  Volga  ;  the  western  half 
occupied  almost  entirely  by  the  Kalmuks  steppe,  and  the  eastern  side 
which  forms  the  Kirghiz  steppe.  On  the  western  boundary  is  the  Pla- 
teau of  Ergenia  which  constitutes  the  watershed  between  the  basins  of  the 
Don  and  the  Volga  and  separates  the  Transdon  steppe  from  the  Kalmuks. 
The  north  of  the  Kalmuks  steppe  and  the  whole  of  the  Transdon  steppe 
(which  covers  an  area  of  some  5  %  million  acres)  are  almost  completely 
free  from  shifting  sand.  Travelling  south  through  the  Kalmuks  steppe, 
patches  of  loose  sand  become  more  frequent  and  larger  till  finally  they 
form  a  continuous  surface  which  also  extends  up  the  right  bank  of  the 
Volga. 

To  the  east  of  the  Volga  between  the  northern  boundary  of  Astra- 
kan and  Khanskaia  Stavka  the  soil  is  only  occasionally  loose  and  shifting, 
but  south  and  east  of  that  district  begins  a  vast  sandy  tract  which  gra- 
dually merges  into  a  true  desert,  where  there  is  not  a  sign  of  vegetation 
and  where  the  surface  has  been  blown  up  mto  dunes  which  are  continually 
being  remodelled  by  the  wind,  This  sandy  tract  of  eastern  Astrakan 
extends  over  about  nine  and  half  million  acres  and  makes  up  88  per  cent 
of  the  total  desert  steppe  in  the  eastern  provinces  of  Russia. 

Geological  conditions.  —  Tlie  whole  of  Astrakan  including  Ergenia  has 
a  common  geological  origin,  i.  e.  black,  compact,  impermeable  clays  of 
the  lower  tertiary  which  hold  up  the  underground  water.  In  the  Er- 
genia area  these  are  covered  by  oligocene  sandstones  readily  disintegra- 
ted and  overlaid  by  clays  and  loams  whose  derivation  is  still  obscure  and 
which  gradually  pass  into  loess  at  the  surface. 

In  the  main  Astrakan  plain,  which  was  once  the  bed  of  the  Aral- 
Caspian  Sea,  the  changes  in  sea  level  have  destroyed  the  sandstones  and 
these  have  been  replaced  by  a  series  of  deposits  which  are  sandy  at  the 
base  and  clay  above.  The  most  important  of  these  sediments  is  a  dark 
shaly  clay  which  often  comes  to  the  surface  in  ravines  and  gives  rise  to 
agricultural  soil.  It  varies  in  thickness  from  2  %  to  23  feet,  is  plastic 
and  heavily  charged  with  mineral  salts  (gj-psum,  sulphate  of  soda  and 
carbonates).  Above  the  clay  are  two  more  recent  deposits,  /.  e.  a  thin 
layer  of  grey  sand  covered  by  an  aeolian  deposit  of  yellow  sand. 

The  actual  surface  of  the  steppe  at  present  is  one  vast  expanse  of  loose 
sands,  the  products  of  the  disintegration  of  the  verj^  friable  uppermost 
layers.  As  these  layers  for  the  most  part  only  varj^  in  thickness  from  2 
to  10  inches,  they  could  not  possibly  supply  alone  the  enormous  quan- 
tities of  sand  on  the  Astrakan  plain.  The  remainder  is  derived  from 
adjoining  depressions  in  which  cyclones  sweep  with  such  force  that  the 
Caspian  clays  have  been  laid  bare  in  places. 

The  Astrakan  sands  consist  of  well  rounded  grains,  3'ellow  in  colour 
owing  to  the  presence  of  oxides  of  iron,  and  very  fine  (o.i  to  0.2  mm  in 
chameter).  The  smoothness  of  the  grains  gives  the  sand  a  ver^^  unstable 
character  with  no  power  to  resist  the  force  of  the  wind  which  piles  them 
up  into  shifting  dunes. 
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Mdeorolosical  conditions.  —  The  climatic  of  Astrakan  is  continental. 
Winters  are  extremely  severe  and  last  three  months,  a  minimum  temper- 
ature of  —  30"  C  being  occasionaly  reached.  Then  a  very  short  spring 
is  followed  by  great  summer  heat  when  the  thermometer  often  rises  to 
40"  C.  Prevailing  wdnds  are  from  the  east  and  come  like  a  hot  blast 
across  the  country.  The  rainfall  is  verj^  low.  At  Astrakan  it  only  amounts 
to  5.72  ins.  while  the  evaporation  is  29.3  ins.  or  five  times  as  great  ;  there 
are  121  rainy  days  per  annum  with  dry  intervals  which  usually  last  7  to 
10  days  except  in  July  and  August  when  there  may  be  50  or  more  conse- 
cutive dry  days,  and  on  the  edge  of  the  Kirghiz  steppe  drought  lasting 
130  days  has  been  recorded.  In  Ergenia  the  rainfall  is  higher,  4,5  to  9.5 
ins.  per  annum.  Mean  temperatures  in  the  desert  region  (Astrakan) 
and  in  Ergenia  (Tzaritzin)  are  as  follows : 

Astrakan  Tzaritzin 

C  C 

Mean  temperature  for  January 7,2  11.3 

"    July 25.5  29.6 

Mean  annual  temperature 9-4  '    7-o 

Underground  ifatsr.  —  As  a  result  of  numerous  investigations  it  has 
been  proved  that  there  are  two  layers  of  underground  water  in  Astrakan  : 
a  lower  one  25  to  30  feet  below  the  surface,  heavily  charged  with  salts, 
and  an  upper  of  fresh  water  close  to  the  surface  and  found  in  the  regions 
where  the  ground  is  covered  with  Artemisia.  A  well  13  feet  deep  and  5 
feet  wide  in  such  regions  will  supply  enough  water  for  100  head  of  cattle 
throughout  the  whole  summer. 

I.  Ecological  study  of  Ergenia.  —  •  A  certain  amount  of  planting  was 
carried  out  in  Ergenia  about  the  middle  of  the  last  centur>^  In  1913  the 
Russian  Department  of  Forests  wishing  to  know  whether  it  would  be 
advisable  to  resume  planting  operations,  instituted  an  enquiry  into  the 
progress  of  the  planted  areas.  The  writer  who  was  put  in  charge  of  the 
enquiry  did  not  limit  his  observations  to  the  condition  of  the  forests,  but 
at  the  same  time  made  a  thorough  study  of  the  entire  regional  flora  in  its 
relationship  to  soil,  to  climate  and  to  cultivation.  In  the  present  paper 
he  gives  a  detailed  ecological  description  of  the  region,  using  for  the  pur- 
pose not  only  his  own  data,  but  also  that  collected  by  other  investigators. 
Afterwards  he  discusses  the  agricultural  possibilities  of  the  area. 

In  studying  the  plant  associations  the  system  was  followed  of  giving 
to  each  association  a  descriptive  name  which  indicates  the  type  of  flora 
represented.     For  instance  : 

P)  vy.iim  lie  I'lS  1  mLiUilloral  herbaceous  flora  in  which  Poa  pratensis  is  dominant. 

Siipstum  (from  stipare  =  to  crowd)  denotes  a  typical  flora  of  the  virgin  steppe  fomung  a 
close  turf  and  made  up  chiefly'  of  species  like  Stipa  and  Koclcria  and  in  the  cast  Arena  dcscrtorum 
Less. 

Thymelum  is  the  flora  of  the  calcareous  hills  where  the  aromatic  species  predominate,  more 
esp2cially  Thymus,  Salurcja,  Hyssopus,  Zizyphora,  Salvia,  Scutellaria,  Stachys,  Teycrium. 
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Artemisietum  is  the  flora  of  the  acid  steppes  with  weak  alkali  soils,  the  dominant  species 
being  Artemisia  maiitima  and  its  numerous  varieties,  Artemisia  pauciflora  Keller,  etc. 

Salsoletum  is  the  flora  of  strong  alkali  soils  dominated  by  Salsola,Salicornia,  Suaeda, 
Petrosimonia,  Brachylepsis,  Kalidium,  Camphorosma,  Tamarix,  etc. 

Using  this  type  of  nomenclature,  the  chief  plant  associations  in  Rus- 
sia are  : 

Forest  trees  Herbaceous  plants  and  mosses 

Saliceta  Sphagneta 

(Alneta,  populeta)  Carecta 

(Betuleta,  especially  in  the  cast)  Poareta 

Abiegna  Stipeta 
Pineta  (Thjmeta?) 

Querceta  Artemisieta 

(Fageta)  vSalsoleta 

On  the  virgin  steppe  of  the  Ergenian  Plateau,  the  dominant  plant 
association  is  divided  into  three  groups  according  to  the  soil :  i)  stipetum 
latijoliiim  on  the  black  soil  ;  2)  stipetum  cinercum  on  the  light  brown 
soils;  and  3)  stipetum  gramineum  on  the  dark  loams.  The  last  is  the  most 
abundant  and  its  flora  is  given  below. 


BOTANICAIv    COMPOSITION    OF    THE    STIPETUM  GRAMINEUM. 

A. —DOMINANT    SPECIES. 
I.    Woody  pl.\nts. 
Calophaca  wolgarica.  {Spiraea  hypericifoKa). 

II.  Plants  with  long  rhizomes. 

Agropyrum  raniosum.  Carex  stenopbylla  C.  Achillea    setacea. 

Ephedra  vtUgatis.  Inula  Ocuhts  Christi  C.  Glycyrrhiza  glabra? 

(Acroptilon   Pieris?)  Ranunculus  oxyspeimus.  Poa    setacea. 

Potentilla  bifurca  C. 

III.  Plants  \mth  short  rhizomes. 

Agropyrum  cristaium  C.  Allium  jlavescens.  Galium  oerum  V,  C. 

{Allium    lineare).  {Bromus    erectus).  Inula  hirta. 

Linosyris  villosa  C.  {Helichrysum     arenatium  V).     {Ranunculus  polyrhiziis  ?) 

Pyrethrum      achilleifo-  Iris  pumila  C.  Valeriana  fuberosa.  C. 

Hum  C.  Veronica  prostrata. 

IV.   Plants  with  short  rhizomes  and  short  internodes. 

Stipa  sareptana.  Koeleria  gracilis  C.  {Phleum  Bochrncii). 

Festuca  sulcata  C.  Stipa  stftiophylla  C. 

Stipa  capillata  C. 
Stipa  licssingiana  C. 
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Achillea   lepiophylla. 
Artemisia  incana. 

■Artemisia    pauci  flora. 
Asperula     Immifusa. 
Astragalus    albicaulis. 
(Astragalus     physodes). 
[Astragalus  tcsticulatus  et 

A.    dolichophyllus). 
Cachrys    odontalgica    (C) . 
Diantfms  rigidus. 
D.  pallidiflorus. 
Eriosynaphe  longifoUa. 
Terula    caspica  C. 
Kocbia  prostrata  C. 
Staiice  incana  C. 
Statice  sareptana  et  St. 

tomentella  VI,   C. 
Veronica  orientalis. 


V.  Plants  with  tap-roots. 

Arcnaria  gramini folia. 
A.  longifoUa  C. 
Astragalus  subulatus. 
Astragalus  utriger. 
Dianthus  leptopetalus  C. 
Eryngium   campcstre   C. 
Euphorbia  Gerardiana,  VI,   C. 
Helichrysum  arenarium . 
Herniaria    incana. 
Linum  austriacum. 
Marrubium  praecox. 
Potentilla    astracanica. 
Statice  tatarica  C. 
Thesium    ramosum. 
Veronica  spicata  III. 


Asperula  glauca  (III?) 
Astragalus    aspcr. 
Centaurea  luthenica 
Cranibe  aspcra. 
Dianthus  capitatus  C. 
Gypsophila     paniculata     C. 
Medicago    falcata    C. 
Medicago  versicolor. 
Phlomis  pungens  C. 
Salvia    memorosa.     ( =  S. 

silvcstris) . 
Silene    wolgensis. 
Sisymbrium  junceum  C. 
(Taraxacum   serotinum). 
Thymus   Marschallianus   C. 
Verbascum  phoeniccum  C. 
Veronica   austriaca. 


VI.  Plants  which  propagate  themselves  by  secondary  roots. 


(Convolvulus  lineatus). 


Jurinea  linearifolia  C. 


Artemisia  austriaca  C. 
Euphorbia  leptocaula  C. 
( Lepidium    Dra  ba) . 


VII.  Bulbous  and  tuberous  plants. 


Allium   moschatum. 
( Colchicum   luteum) . 


Tulipa  Scbrenkii  C. 

Allium  flavum  C. 
(Gagea  bulbifera). 
Ornithogalum  brachystachys  C. 


Tulipa  Biebersteiniana  II. 
(Allium  paniculatum)  C. 
Ornithogalum  tcnuifolium. 
(Gagea    pusilla?). 


B.  —  SECONDARY  SPECIES. 
VIII.  Biennuals. 


Trima  Hoffmanni  and  its  his- 
pida  variety. 


Erysimum  versicolor. 
Erysimum  canescens 
Onosma   tinctorum 
Salvia  Aethiopis  C. 
Serratula  (xeranthemoides)  C. 


Carduus    uncinatus    C. 
( Cardu  us   hamulosus) . 
(Falcaria    Riirini)    C. 
Silene  viscosa. 
Verbascum    orientate. 


IX.  Winter-spring,  annu.als. 
a)  Early: 
Ceratocephalus     orthoceras     et    Veronica  arvensis  et   V.  vcrna.    (Draba    vcrna  ?)    C. 


C.  falcatus. 
Androsace  tnaxima. 
Agropyrum    prostratum  et   A. 
orientate. 


Androsace  clongata  C. 
Holosteum  umbellatu m. 
Alyssum  zainitnutn  C. 


(TMaspi    pcrfoliaium  ?) 
Lamium  amplexicaulc. 


(Chorispora  tenella). 
(Colpodium   humile   TV) 


b)  Late: 

Bromus     tectorum. 

Bromus  squarrosus  C. 

Poa  bulbosa  vivipara  IV. 


Arenaria  serpyllifolia  C. 
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(Meniocus  Unijolius) . 
Lepidium  perfoliatum  C. 

(Gypsophila  muralis)  C. 
Echinc'Spermum   strictum. 


X.  Winter  annuals. 

Echmospermtitn   patulum. 
(Filago  aivensis)   C. 
(Trifolium    arvense)    C. 
Delphinium  Conaolida    C. 


Camelina  microcarpa. 
Crepis   tectorum. 
Echinospcrmum  Lappula. 
Lithospermum    arvense. 
Sisymbrium     Sinapistrum 
(Sisytnbiium     LoeseUi     et 
Sophia)    C. 


Ceratocarpus  arenarius. 
Eebinnpsilon  sedoides  C. 

(Salsola    tamariscina). 
(Passerina  annua). 


XI.  Spring   annuals. 

Eragrostis  minor  C. 
Polygonum  Bella rdi  C. 

Atriplex   pattila. 
^Xeranthemtim  annuum). 


(Chenopodium  album  ?) 
( Poiycncmum  arvense^   C 


XII.  Parasitic   phanerogams. 

Cuscuta   planiflora.  Orobanche  coeru'lea. 


C  — CRYPTOGAMS. 
XIII.  Mosses. 

Tortula     ruialis. 


Grimmia. 


Parniella  vagans. 
Cetraria  aculeata. 

( Urct'olaria     scruposa) . 


XIV.  Algae  and  lichens. 
Nostoc     commune. 


XV.  Fungi. 


Probably  the  majority  belong  to  the  Angiocarpineae  [Lycoperdon  spp.,  Geaster  spp.) 
and  Plectobasidineae  {Pisolithus  herculeum  Fries). 


In  the  above  table  the  species  are  divided  into  three  phytosocial  groups  according  to  their 
habitat.  In  the  left  hand  column  are  placed  those  species  which  are  more  xerophytic  than  ty- 
pical plants  of  the  association  and  which  are  bordering  on  the  next  plant  association  i.  e.  sti- 
pet'um  cinereum.  In  an  analogous  way  the  species  placed  in  the  right  hand  column  are  all  border- 
ing on  the  more  hydrophytic  association  /.  e.  stipetum  latifolium. 

The  names  of  the  commonest  species  are  printed  in  heavy  type.  Brackets  mean  th;it  the 
identification  of  the  species  is  not  very  certain.  Roman  numerals  are  used  to  show  that  the 
plant  they  follow  occupies  an  inteirmediate  position  between  the  class  in  which  it  is  placed  and 
the  class  indicated  by  the  Roman  figures.  The  letter  C  is  used  after  the  name  of  a  species  when 
ever  that  species  is  a  characteristic  plant  of  the  virgin  steppe  oi  Ascagna  Xova  (Pontic  re- 
gion) which  has  been  studied  by  J.  K.  Patzoskif. 

The  dominant  species  all  consist  of  perennial  plants  which  occupy  the  soil  in  a  more  or 
less  stable  condition,  absorb  more  water  and  nutrient  salts  than  any  other  species  and  are  the 
principal  producers  of  organic  matter.  The  secondary  species  on  the  other  hand  are  all  plants 
which  flower  only  once  (annuals  and  bienniels).  In  the  Ergenia  stipetum  s,ramineum  the 
dominant  species  are  made  up  of  93  species  or  61  per  cent  of  the  total  number,  while 
secondary  species,  including  parasite  plants,  are  represented  by  59  species  only. 
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The  deterioration  of  Steppes  and  the  means  taken  to  check  it.  —  Sheep 
farming  is  general  in  the  Ergenia  region,  and  the  system  of  grazing  is  such  that 
it  frequently  has  a  deteriorating  effect  on  the  flora  which  tends  to  become 
more  xerophytic  in  character  and  by  its  gradual  modification  influences 
the  grazing  value  and  the  general  productiveness  of  the  virgin  steppes. 
In  order  to  prevent  this  deterioration  and  consequent  decline  of  the  live 
stock  industry  it  is  absolutety  necessary  that  all  grazing  areas  be  given 
regular  periods  of  rest  during  which  the  natural  flora  will  have  a  chance 
of  recovering  from  the  effects  of  the  grazing.  Further,  selected  plots 
of  the  virgin  steppes  should  be  fenced  round  and  protected  from  live  stock 
in  order  to  provide  natural  seed  producing  centres  for  the  reconstitution 
of  the  surrounding  flora.  These  plots  should  occur  at  frequent  intervals 
and  include  various  types  of  plant  associations,  i.  e.  stipetum  gramineum, 
stipetum  subsabulosum,  stipetum  cinereum,  stipetum  sabniosum.  It  is  also 
recommended  that  dr^^  farming  methods  be  tried  with  the  idea  of  intro- 
ducing a  more  intensive  form  of  farming. 

The  creation  of  artificial  forests  on  the  arid  steppes  is  one  of  the 
most  interesting  experiments  in  applied  botany  and  has  important  bear- 
ings on  ecological  problems.  On  the  Ergenian  plateau  woody  plants 
will  only  prosper  in  places  where  the  water  table  is  accessible,  such  as  for 
instance  in  deep  hollows,  in  ravines,  or  at  the  foot  of  gentle  slopes.  And 
such  places  being  very  limited  in  extent,  there  is  no  possibility  of  establish- 
ing forestry  as  a  separate  industry.  All  attenpts  to  do  so  by  the  De- 
partment of  Forests  have  failed.  The  cultivation  of  trees  will  have  to 
form  part  of  the  ordinary  farming  practice,  and  small  plantations  will 
be  the  rule.  Both  fruit  and  timber  may  l)e  produced.  The  most  sui- 
table trees  have  proved  to  be:  Robina  Pseudacacia,  Quercus  spp.  Populus 
spp.,  Pyrus  communis,  Mortis  spp. 

II.  —  The  shifting  sands  of  Asirakan  (i).  —  Ten  million  acres  of 
the  province  of  Astrakan  are  covered  with  shifting  sands  which  have  been 
formed  during  the  nineteenth  century  and  which  are  estimated  to  spread 
at  the  rate  of  lOO  coo  acres  per  annum.  The  principal  cause  of  the  rapid 
transformation  of  good  pasture  into  barren  sand  is  the  bad  management 
of  the  pastoral  population  who  keep  their  flocks  and  herds  so  long  in  one 
place  as  to  result  in  the  complete  destruction  of  the  turf.  Neither 
is  the  condition  of  affairs  very  much  better  where  arable  farming  is  prac- 
tised, for  the  use  of  tillage  implements  helps  to  loosen  the  surface,  while 
the  cultivators  manage  to  suck  the  land  dry  in  a  few  years  by  a  bad  system 
of  husbandry,  taking  one  crop  after  another  without  manure;  then  as  the 
crops  began  to  fail,  the  sand  invades  the  ruined  fields  and  gradually  co- 
vers considerable  areas. 

The  damage  done  is  enormous,  not  only  in  Astrakan,  but  also  in  the 
adjoining  provinces  and  in  the  whole  of  southeastern  Russia.  In  1880 
the  Government  became  aware  of  the  inroads  of  the  scourge,  but  it  was 


(i)  A  list  of  Government  publications  on  the  subject  is  given. 
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taken  to  check  its  progress.  During  the  period  1904-1909,  46ooo'"acres 
not  till  the  early  years  of  of  the  present  century  that  active  measures  were 
were  brought  under  cultivation  and  in  191 3  a  special  Government  Service 
was  organized  to  deal  with  the  question.  The  province  of  Astrakan 
was  put  in  charge  of  a  chief  forestry  officer  and  divided  into  six  dis- 
stricts  in  each  of  which  a  sub-officer  was  appointed  to  superintend  the 
work  of  reclamation.  The  seven  officers  were  university  men  and  had  a 
staff  of  23  working  foresters  under  their  orders.  All  work  was  carried  out 
and  financed  on  one  of  the  three  following  systems  : 

1)  The  State  to  supply  all  technical  advice  and  the  material  for 
seeding  or  planting,  but  all  the  labour  to  be  provided  by  the  landlord. 
Areas  dealt  with  annually  :  about  1300  acres. 

2)  The  State  to  supply  technical  advice,  and  to  pay  half  the  ex- 
penses of  the  working  foresters  required  to  superintend  the  work,  and 
to  make  an  allowance  of  5^^  per  day  towards  the  housing  and  keep  of  each 
labourer.  The  population  to  provide  the  men  and  to  pay  the  other  half 
of  the  foresters'  expenses.     iVrea  dealt  with  annually :  1300  to  2600  acres. 

3)  The  land  to  be  temporarily  made  over  by  the  landlord  to  the 
Ministry  of  Agriculture.  The  vState  to  do  the  planting  and  to  pay  90 
per  cent  of  the  total  expenses,  the  balance  being  paid  by  the  Administra- 
tion of  the  Kirghiz.  Contracts  of  this  kind  were  begun  in  1908  and 
by  1913  some  i  300  000  acres  has  been  planted. 

Everj^  year  the  forest  officers  make  a  report  of  the  work  done  in  their 
districts  as  well  as  recommendations  for  the  further  development  of  the 
scheme. 

Methods  employed  for  fixing  the  surface  of  shifting  sands.  —  Experi- 
ments in  Nortern  Astrakan  have  shown  that  Salix  acutifolia  Wild,  can 
have  an  excellent  binding  effect  on  the  surface  of  sands.  Cuttings  taken 
from  the  tips  of  the  branches  are  merely  placed  in  a  plough  furrow.  The 
method  is  simple  and  inexpensive,  costing  about  6s  per  acre  and  at  the 
end  of  three  or  four  years  not  only  is  the  capital  expenditure  repaid,  but 
the  land  may  have  risen  in  value  to  the  extent  of  another  6s  per  acre. 

In  the  southern  part  of  the  province,  where  the  sandy  area  is  greatest, 
reclamation  is  carried  eithr  by  planting  cuttings  of  Salix  acutifolia  and  S. 
caspica  Pall  (i)  ("  nar>'m-tala  ")  or  young  plants  of  Pterocaccus  aphyl- 
lus  Pall  (2)  ("  diuzgun  ")  and  CalUgonum  spp.  (3)  ("  Kandym  ")  or  by 
use  of  herbaceous  crops.  The  latter  is  the  more  common  method,  as 
planting  is  comparatively  expensive  (£  3  to  £  5  per  acre),  and  require  be- 
sides some  sort  of  protection  from  the  wind,  such  as  parallel  wind  screens 
about  9  ins.  high  and  13  ft.  apart  costing  £  i  los  to  £  3  per  acre.  Plan- 
tations too,  require  after  cultivations  in  the  form  of  hoeings  and  weedings. 
Herbaceous  plants  on  the  other  hand  are  not  only  less  costly  to  grow,  but 


(i)  According  to  Visotzki,  in  Rulletm  of  Applied  Botany  No.  lo-ii,      1913,  p.  1240. 

(2)  Cf.  Agricultural  Encyclopacdta,  Vol.  IX.  p.  482.  Petrograd  1905.     Publishers,  A.  E. 
Devrien. 

(3)  Cf.  Id.  Vol.  X,  p.  143.  Petrograd  1907. 
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cover  the  surface  with  crops  which  are  of  great  and  immediate  value  to 
the  population. 

Where  the  conformation  of  the  land  will  allow  it,  surface  vegetation 
will  gradually  appear  if  the  soil  is  left  quite  undisturbed.  Elymus  arena- 
rius  and  Agriopiiyllum  arenarium  are  the  first  to  establish  themselves 
and  their  roots  rapidly  spread  over  the  surface  and  down  into  the 
sand  to  a  depth  of  even  5  or  6  yeards.  Later  other  species  appear,  grad- 
ually covering  the  surface  and  protecting  the  sand  from  the  action  of  the 
wind. Then  finally  the  two  first  comers  disappear  and  their  places  are 
taken  by  Artemisia  maritinui  which  provides  excellent  sheep  pasture. 
But  to  complete  this  process,  20  or  30  years  are  required  and  it  is  generally 
more  satisfactory  to  hasten  matters  by  artificial  methods,  at  least  on  some 
parts  of  the  area,  so  that  centres  for  seed  distribution  may  be  formed 
and  help  in  the  natural  reclamation  of  the  land.  Usually  the  procedure 
is  as  follows  :  a  survey  is  made  of  the  area,  to  pick  out  places  which  are 
sheltered  from  the  wind,  such  as  the  hollows  of  the  dunes.  Seed  of  Ely- 
mus arenarius  and  Agriophyllum  arenarium  is  then  sown  in  patches  of 
about  one  square  yard  on  these  selected  spots  and  at  the  rate  of  3  to  6 
lbs.  of  each  per  acre.  The  crests  and  flanks  of  the  dunes,  where  seed- 
lings would  at  once  be  destroyed,  are  not  touched. 

All  seeds  are  supplied  from  Government  seed  stations  of  which  10 
are  already  established  and  occupy  35  acres  of  land.  Cuttings  and  young 
woody  plants  are  also  raised  in  Government  nurseries.  Those  in  the 
north  of  the  province  grow  pines,  birches,  oaks,  black  poplar,  etc., while 
those  in  the  south  produce  robinia,  apricots,  Pterococcus  apJiyUus  and 
Calligunum  spp.,  the  total  area  under  nurseries  being  150   acres. 

Replanting  is  only  just  in  its  initial  stages.  In  9  j^ears  not  more  than 
45  acres  have  been  planted  besides  3  gardens  and  4.  vineyards  occupy- 
ing about  II  acres.  The  real  obstacle  to  progress  in  this  direction  is  the 
uncertainty  as  to  whether  the  greater  part  of  the  province  of  Astrakan  is 
adapted  to  the  establishment  of  forests  ;  but  with  the  institution,  of 
the  special  State  Service  referred  to  above,  the  question  will  receive  proper 
attention  and  in  the  event  of  a  favourable  report,  planting  will  proceed 
more  vigorously. 

MANURES  '  1 165  -  Research  on  Superphosphates.  —  Pratolongo  U.,  (Agricvdtural  High  School, Milan) 

AND  MANURING  in  Awial'  iL  Chimica  upplicata,  Vol.  VI,  Nos.  3  and  4,  pp.  59-112.  Rome,  1916. 

The  mechanical  condition  of  superphosphates  is  a  most  important 
factor  in  estimating  their  value,  as  unless  the  manure  be  dry  and  in  a 
very  fine  state  of  division  it  is  impossible  to  spread  it  evenly  on  the  land.  In 
order  to  determine  how  the  friability  and  dryness  are  affected  by  the  con- 
ditions of  its  manufacture  investigations  were  made  on  the  constitution 
of  the  substance  in  the  various  .stages  of  the  process.  The  results  are 
summarised  as  follows  : 

i)  Superphosphate  contains  three  chief  constituents,  calcium  sul- 
phate, mono-and  dicalcium  phosphate,  which  are  found  in  a  more  or  less 
hydrated  condition  and  under  various  crysralHne  forms.        Calcium   sul- 
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phate  may  be  present  either  as  the  anhydrous  salt  or  as  g3Tpsum.  In  or 
dinary  superphosphates  the  former  predominates,  usually  almost  exclu- 
sively ;  where  however  the  superphosphate  has  been  prepared  from  bones 
and  with  limited  quantities  of  sulphuric  acid,  the  calcium  sulphate  is  then 
nearl}'  all  in  the  form  of  gypsum.  Monocalcium  phosphate  is  commonly 
CaH^  (P04)2  Hg  O,  but  the  anhydrous  salt  is  not  rare  and  has  a  very 
definite  effect  on  the  character  of  the  manure.  The  same  applies  to  di- 
calcium  phosphate. 

2)  Superphosphate  also  contains  a  certain  amount  of  moisture, 
its  so-called  "  liquid  phase  "  which  consists  essentially  of  a  solution  of 
phosphoric  acid  and  phosphate  of  Ume,  and  which  largely  controls  the 
mechanical  condition  of  the  manure. 

3)  The  investic^ations  in  this  connection  have  made  it  possible  to 
define  exactly  what  is  meant  by  "  true  moisture  "  and  "  free  phosphoric 
acid  ",  terms  which  have  been  used  somewhat  loosely  up  to  the  present. 
An  examination  of  the  relationship  between  the  chemical  and  physical 
properties  of  the  superphosphate  have  shown  that  the  state  of  division  is 
intimately  connected  with  the  measure  of  its  Hquid  phase  and  still  more 
directly  with  its  true  moisture,  or  in  other  words,  with  the  water  present 
in  a  liquid  form  as  distinct  from  water  of  crystallisation.  Further  the 
degree  of  fineness  of  the  superphosphate  also  varies  with  the  amount 
of  free  phosphoric  acid  in  the  fertilizer.  Two  methods  are  suggested  for 
the  determination  of  true  moisture,  both  being  based  on  the  solubility 
of  the  free  water  in  cold  alchohol.  This  alchohol  extract  may  also  be  used 
for  estimating  free  phosphoric  acid. 

4)  The  investigation  in  to  the  conditions  of  the  manufacturing  pro- 
ces  as  affecting  the  constitution  of  the  product  has  shown  that  the  state 
of  hydration  in  which  mono-and  dicalcium  phosphate  are  deposited  and 
the  content  of  free  phosphoric  acid  in  the  fertilizer  are  regulated  by  the 
temperature  curve  of  the  reaction  and  by  the  dilution  of  the  sulphuric 
acid  employed.  Both  free  phosphoric  acid  and  true  moisture  (taken  as 
the  difference  between  total  moisture  and  that  retained  as  water  of  crystal- 
lisation) increase  with  the  temperature.  Other  conditions  being  equal 
the  free  phosphoric  acid  content  also  varies  with  the  strength  of  the  sul- 
phuric used. 

5)  In  the  industrial  process,  calcium  sulphate  is  first  deposited 
in  the  anhydrous  form  or  rarely  in  the  semi-hydrated  form  (2  CaS4  OHg  O) ; 
gypsum,  when  present,  may  be  looked  upon  as  a  secondary  product 
resulting  from  the  hydration  of  the  two  above  compounds.  Mono  and  di- 
calcium phosphates  on  the  other  hand  are  deposited  as  anhydrous  or  hy- 
drated  salts  according  to  the  temperature  and  composition  of  the  liquid 
in  which  they  are  formed,  and  these  two  related  factors  govern  the  me- 
chanical   condition    of    the    resulting    superphosphate.. 

Once  the  relationship  has  been  established  between  the  temperature 
curve  of  the  reaction  and  the  properties  of  the  substance  produced,  it  is 
easy  to  organize  means  of  regulating  the  process  by  adjusting  the  heat  of 
the  reagents,  the  quantity   of  acid  used,  the  degree  of  fineness  to  which 
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the  raw  phosphate  is  ground,  the  size  of  the  charge  put  into  the  mixer 
and  the  duration  of  the  mixing,  the  aeration  of  the  reaction  chamber. 
With  proper  adjustment  it  is  possible  to  convert  the  whole  of  the  raw 
phosphate  into  soluble  phosphate  and  to  obtain  in  the  finished  product 
a  very  fine  state  of  division. 

In  a  general  way  the  temperature  of  the  mixture  is  kept  between 
60°  and  100°  C.  Outside  these  limits,  which  vary  slightlj^  with  the  aci- 
dity, a  perceptible  increase  of  the  liquid  phase  is  brought  about  which 
exercises  a  marked  influence  not  only  on  the  state  of  subdivision  of  the 
immediate  product,  but  also  on  its  successive  transformation.  This  may 
even  confer  definite  hygroscopic  properties  to  the  mass  and  may  CQmpletely 
prevent  the  secondary  formation  of  gypsum  at  the  expense  of  anhydrite 
which  is  a  change  conferring  on  the  ultimate  product  a  high  degree  of 
dryness  and  fine  subdivision. 

The  experiments  confirm  the  results  of  practical  experience  in  manure 
works,  i.  e.  that  in  order  to  obtain  a  fine  dry  superphosphate  the  tempe- 
rature in  the  mixer  should  not  exceed  lOooC. 


1166  -  Substitutes  for  Basic  Slag  in  Italy.  —  Menozzi  a.,  in  Le  Stazioni  spcrimcnlali  af,raric 
ilaliane,  Vol.  XlylX,  No.  i,  pp.  7-9.  Modena,  1916. 

Before  the  war,  the  annual  consumption  of  basic  slag  in  Itaty  sur- 
passed 30  000  tons,  the  greater  part  of  which  came  from  abroad.  Since 
August  1914,  however,  imports  have  almost  ceased.  Basic  slag  has 
always  been  recommended  in  jjreference  to  superphosphate  on  soils  poor 
in  iinie  and  rich  in  organic  matter,  but  on  many  such  soils  superphosphate 
has  given  excellent  results.  Pratolongo  has  recently  shown  b}^  his  work 
at  the  Milan  Agricultural  High  School  that  such  soils  have  a  considerable 
power  of  absorption  for  phosphoric  acid  in  the  form  monocalcium  phos- 
phate, i.  e.  in  the  form  present  in  superphosphate.  He  showed  further: 
i)  that  the  phosphoric  acid  is  very  rapidly  absorbed  b}^  Itydrates  of  iron 
and  aluminion  so  that  there  is  no  chance  of  its  being  washed  away;  and 
2)  that  superphosphate,  though  an  acid  manure,  can  be  added  to  the  soils 
containing  no  lime  without  giving  the  soil  an  acid  reaction.  It  is  therefore 
evident  that  applications  of  superphosphate  on  non-calcareous  land  are 
not   always  followed  by  the  ill-effects  one  might  fear. 

It  is  only  when  dealing  with  bogs  or  sour  peats  that  superphosphate  is 
really  unsuitable  and  in  these  cases  either  bone  meal  may  be  used,  or  basic 
superphosphate  which  has  been  on  the  Italian  market  for  some  time  and 
whose  output  could  easily  be  increased  should  the  demand  for  it  arise. 

1 167  -  Iodine  Content  of  Stassfurt  Salts.  —  Winkler  l,.  W.  in  ZeUschrift  fur  angewandte 
Chemic,  Year  XXIX,  No.  71,  pp.  34.:-343.  I^eipzis,  September  5,  igi6. 

Hitherto  determinations  of  iodine  in  Stassfurt  salts  have  given  discor- 
dant results.  A  series  of  very  accurate  analyses  were  therefore  carried 
out  on  carnallite  and  sylvine.  The  method  employed  is  fully  described. 
Quantities  of  iodine  found  in  the  two  minerals  were  as  follows  : 
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tngms.  of  iodine 

per  1000  gms. 

of  substance 

Sylvinc     colourless,  crystalline 0.0 

hyaline  crystals •  , 0.0 

colourless  crj^stals 23.7 

crystalline  light  yellowish  red 13.7 

"                     "           yello\nsh  red 73-1 

"            colourless  cn,'stals 0.0 

Carnallitc  crj^stalline    yellowish 5.0 

grey 4-5 

red 0.0 

"                    "            pink 0.0 

colourless  crystals 0.0 

None  of  the  samples  analysed  contained  potassium  iodate.  In  syl- 
vine,  the  iodine  was  present  as  potassium  iodine  and  in  carnallite  it  was 
probably  in  the  form  of  KI.Mg.l2-6H20.  Crude  bromine  was  also  tested 
for  iodine,   with  negative  results. 

1 168  -  Effect  of  Vaxying  Amounts  of  Admixed  Water  upon  the  Decomposition  of  Crude 
Calcium  Cyanamide  and  the  Formation  of  Dicyanamide.  —  hager G.and kern  j  , 

in  Zeitschrift  tiir  angcwandtt'  Chcinie,  Vol.  XXIX,  pp.  221-223,  1916  ;  abstract  in  Joiitnal 
of  the  Society  of  Chemical  Irdustry,  Vol.  XXXV,  No.  15,  pp.  856-857.  lyondon,  August  25, 
1916. 

Quantities  of  crude  calcium  cyanamide  of  100  gms.  each  were 
treated  separately  with  5,  10,  15,  25,  and  50  gms.  of  water  and  enclosed 
in  air-tight  glass  vessels.  After  5  or  7  months  the  material  was  analysed 
by  Caro'  s  metliod.  The  fertiliser  used  contained  :  total  nitrogen  18.62 
per  cent,  of  which  17.73  was  water  soluble,  cyanamide  nitrogen  16.75  per 
cent,  nitrogen  as  dicyanamide  0.50  per  cent,  as  ammonia  0.24  per  cent,  and 
as  "urea"  nitrogen  {i.  e.  the  element  left  in  the  filtrate  after  precipitation 
of  the  dicyanamide)  0.48  per  cent. 

Seven  raonths  storage  without  water  caused  no  perceptible  change  : 
with  5  and  10  gms.  of  water,  the  changes  were  very  small,  the  dicyanamide 
nitrogen  rising  to  0.61  and  0.87  per  cent  respectively.  The  presence  of 
15  gms  of  water  produced  more  change  :  the  dicyanamide  nitrogen  rose 
to  1. 13  per  cent,  the  urea  nitrogen  to  0.71  per  cent  the  cyanamide 
nitrogen  fell  to  13.61  per  cent,  and  the  ammonia  nitrogen  to  0.14  percent. 
Very  little  change  took  place  in  the  first  ten  days  when  25  gms.  of  water 
was  added  but  after  7  months,  2.58  per  cent  of  dicyanamide  was  found. 
With  50  gms.  of  water  profound  changes  took  place  and  the  material 
set  to  a  hard  stone  like  mass;  after  2  14  months  and  7  months,  the  di- 
cyanamide nitrogen  rose  to  7.51  and  9.17  per  cent  respectively,  the  cya- 
namide nitrogen  falling  to  2.81  and  0.28  per  cent  respectively  in  the  same 
periods.  Calcium  cynamide  shoirld  not  be  stored  after  it  has  become  wet 
but  it  may  be  used  immediately  ;  the  use  of  water  to  produce  it  in  a  gra- 
nulated form  is  not  likely  to  succeed. 
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1 169  -  Manurial  Experiments  with  Manganese  Slag  in  Germany  —  popp  m.,  in  FuhUnRs 

Laniioirtschaftlichc  ZciliDi'^,  Vol.  65,  Nos.  15  and    16,    pp.    354-360.    Stuttgart,  August  i 
and  15,   1916. 

Manganese  slag  is  obtained  in  largQ  quantities  in  Germany  as  a  bye- 
product  in  the  manufactitre  of  ferromanganese  and  spiegleisen.  Its 
average  chemical  composition  is  given  below  : 

per  cent  per  cent 

Manganese 24.4                Magnesia 6.3  , 

Silicic  acid 30.5                  Sulphur 1.2 

Alumina 9,8                 Iron traces 

I/inie 33-4 

The  manganese  is  insoluble  in  water,  but  slowly  soluble  in  weak 
acids.     Its    percentage    occasionally    rises   to    30. 

A  series  of  pot  experiments  were  carried  out  in  which  the  manurial 
value  of  the  manganese  slag  was  compared  with  that  of  anhydrous  manga- 
nese sulphate.  The  slag  was  used  in  a  powdered  form  similar  in  fine 
ness  to  basic  slag.  It  contained  18  per  cent  of  manganese  and  32.26  per 
cent  of  silicic  acid,  and  was  applied  to  sandy  soil  made  up  of : 

per  cent  per  cent 

Gravel 5.85  lyime 0.28 

Coarse  sand 15.10  Phosphoric  acid 0.14 

Fine  sand 49-75  Potash 0.13 

Claj- 29.30  Nitrogen 0.15 

Each  pot  contained  10  kgs  of  soil  and  received  i  gm.  phosphoric 
acid,  1,5  gm.  potash,  1,5  gm.  nitrogen  and  60  gms.  of  calcium  carbonate 
in  the  form  of  marl,  besides  dressings  ranging  fro  0.5  to  10  gms.  of  man 
ganese  either  as  sulphate  or  as  slag.  White  Petkus  oats  were  sown  on 
April  17  and  harvested  JiUy  17.  Manganese  slag  increased  the  jdeld  of 
both  grain  and  straw  in  proportion  to  the  amount  appHed  except  where 
the  maximum  dressing  was  used.  In  small  amounts  (0.5  and  i  gm)  man- 
ganese sulphate  was  more  effective  than  slag,  but  with  the  larger  appli- 
cations (2.5  and  5  gms).  the  order  was  reversed.  Taking  the  maximum 
increase  in  yield  as  100,  the  results  of  the  experiments  are  as  follows  : 

Amount  of  manganese  Increase  in  >aeld  due  to  manganese 

applied ' — - ' -^        ~-^ 

—  Slag                                Sulphate 

gms.  —                                   — 

0.5  13  33 

i.o  44  52 

2.5  69  62 

5-0  •                                                                      90  57 

7.5  100  — 

lo.o  gi  — 

With  manganese  slag  the  grain  was  affected  more  than  the  straw  ; 
with  manganese  sulphate  the  reverse  was  the  case.     Increase  in  yield  due 
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to  slag  varied  in  the  first  place  with  the  size  of  the  dressing  and  the  solu- 
bility of  the  manganese,  and  to  a  less  extent,  with  the  nature  of  the  soil 
and  its  manganese  content. 

Further  experiments  are  recommended  in  order  to  decide  whether 
heaw  dressings  of  manganese  slag  may  be  employed  with  profit  by  farmers. 

1 1 70  -  Comparative  Study  of  the  Root  Systems  and  Leaf  Areas  of  Corn  and  the  Sor- 
ghums. — ^MillerE-  C.in  Journal  of  Aayicultiiral  Research,  Vol.  VI,  No.  9,  pp.  311-331. 
Washington,  May  29th  1916. 

During  the  summers  of  1914  and  1915  a  series  of  investigations  was 
conducted  to  determine  the  fundamental  characteristics  possessed  by  the 
sorghum  plants  (Andropogon  sorghum)  which  enable  them  to  withstand 
severe  climatic  conditions  better  than  the  corn  plant  {Zea  Mays).  The 
present  paper  deals  with  the  comparative  study  of  the  root  systems  and 
leaf  areas  of  corn  and  of  the  sorghums  Blackhull  Kafir  and  Dwarf  IVIilo. 
These  experiments  were  carried  on  at  the  State  Branch  Experiment  Station 
at  Garden  City,  Kansas,  in  latitude  ^y^  58'  north  and  longitude  100°  55' 
west  (Greenwich)  and  at  an  altitude  of  2940  feet. 

The  root  systems  of  Pride  of  Sahne  corn,  Blackhull  Kafir  and  Dwarf 
Milo  sorghum  plants  which  were  grown  in  alternate  rows,  were  isolated 
in  the  field  at  four  stages  of  growth  in  1914  and  at  three  stages  of  growth 
in  1915.  All  told,  the  root  systems  of  33  plants  were  isolated  and  studied. 
It  was  found  that  for  a  given  stage  of  growth  each  plant  possessed  the 
same  number  of  primary  roots  and  that  the  general  extent  of  these  roots 
in  both  a  horizontal  and  vertical  direction  was  the  same  for  all  three  plants. 
The  maximum  depth  of  root  penetration  for  mature  Dwarf  Milo,  Black- 
hull  Kafir,  and  corn  was  found  to  be  6  feet  for  both  the  years  1914  and 
1915.  Blackhull  Kafir  and  Dwarf  Milo  possessed  approximately  twice 
as  many  secondary  roots  per  unit  of  primary  root  as  did  the  corn  plant. 
This  is  true  not  only  for  both  years  but  also  for  all  stages  of  the  root  sys- 
tems examined.  Both  primar^^  and  secondary  roots  of  the  sorghums 
were  found  to  be  more  fibrous  than  those  of  the  corn  plant. 

The  relation  of  the  weight  of  the  dry  matter  of  the  aerial  portions  of 
mature  plants  to  the  weight  of  the  roots  was  determined  in  1914  for  36 
Dwarf  Milo  plants,  30  Blackhull  Kafir  plants  and  12  corn  plants.  In  1915 
the  same  determinations  were  made  for  24  Dwarf  Milo,  14  Dwarf  Black- 
hull  Kafir,  23  Blackhull  Kafir  and  24  corn  plants. 

The  average  ratio  of  the  dry  weight  of  the  grain,  stem  and  leaves 
of  standard  Kafir  to  the  dry  weight  of  the  roots  was  found  to  be  15  and 
14.9  for  the  years  1914  and  1915  respectively,  while  the  dry  weight  of  the 
stem  and  leaves  of  the  same  plant  was  on  the  average  10.9  times  that  of 
the  root  weight  in  1914  and  10. i  times  the  root  weight  in  1915.  For 
Dwarf  Milo  the  corresponding  figures  were  15.7  and  15 ;  9.6  and  8  respec- 
tively. For  corn  the  weight  of  the  stem  and  leaves  was  9.6  times  the  root 
weight  in  1914  and  7,8  times  in  1915.  For  Dwarf  Blackhull  Kafir  in  1915 
the  figures  were  15.7  with  the  grain  and  8.9  without  the  grain. 
The  results  of  the  experiments  in  regard  to  the  soil-moisture  content  and 
depth  of  root  penetration  seem  to  show  that  under  the  conditions  of  the 
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experiment  very  little,  if  any,  depletion  of  soil  moisture  took  place  below 
the  depth  of  root  penetration. 

The  average  leaf  areas  of  five  representative  plants  of  corn  Blackhull 
Kafir  and  Dwarf  ]\Iilo  were  obtained  at  stages  when  the  plants  were  4, 
6,  8  and  10  weeks  of  age.  The  last  stage  examined  showed  that  the  plants 
had  completed  their  full  leaf  development.  In  all  the  stages  of  growth 
the  com  plant  was  found  to  have  the  greatest  leaf  area.  Taking  the 
stages  of  gro\vth  in  order,  the  leaf  area  of  the  corn  plant  was  1.7,  2.0, 
2.2  and  2.3  times  the  leaf  area  of  Dwarf  Milo  and  1.6,  1.9,  1.5  and  1.5 
times  of  that  Blackhull  Kafir. 

From  the  experimental  results  it  is  apparent  that  the  Dwarf  ]\Iilo  and 
Blackhull  Kafir  plants  would  have  the  advantage  over  the  com  plant 
under  any  climatic  conditions  that  would  tend  to  bring  about  a  loss  of 
water  from  these  plants.  The  two  sorghums  have,  in  the  first  place,  as 
compared  to  the  corn  plant,  only  one-half  the  leaf  surface  exposed  for  the 
evaporation  of  water  ;  and  in  the  second  place  they  have  a  root  sj'stem 
which,  judging  from  the  number  of  secondary  roots,  would  be  twice  as 
efiicient  in  the  absorption  of  water  from  the  soil. 

1171  -  Barium  in  Tobacco  and  Other  Plants.  — artis  b.,  and  maxwell  h.i,.,  in  Chemical 

News,  Vol.  114,  No.  2059,  pp.  62-63.  London,  August  nth  1916. 
Other  workers  (i)  have  found  barium  in  various  plants  and,  as  this 
element  is  widely  distributed  in  soils,  the  question  has  arisen  as  to  whe- 
ther it  is  really  a  plant  food,  although  it  has  not  been  foimd  in  all  the  spe- 
cies anah'sed.  The  writers  of  this  article  have  examined  the  leaves  and 
stems  of  tobacco  grown  in  various  places  and  also  the  leaves  of  several 
other  plants,  some  of  which  were  grown  on  soils  containg  0.1312  per  cent 
of  barium  sulphate.  The  chief  results  are  summed  up  in  the  appended 
Table. 


Table  I.  —  Proportion  of  barium  in  tobacco  groum  in  different  places. 


Kinds  of    tobacco 

Leaves 

Stems 

and  districts  where  grown. 

.  .          1      Barium      1          .  .          i      Barium 
-^^         1     sulphate     i         ^^        |     sulphate 

per  cent     i     per  cent 

per  cent     |     per  cent 

Havana  tobacco  from  Cuba 

Broad  leaf,  grown  in  Pennsylvania  .... 
Havana  seed  grown  in  Connecticut  .... 
Pennsylvania  tobacco,  grown  in  Pennsylvania 

Sumatra   tobacco 

Winconsin  tobacco,  grown  in  Wisconsin  .  . 
Tobacco  grown  in  New  York  State.    .    .    . 


20.S5 
21.98 
20.11 
21. 48 
20.87 
21.62 


0,0608 
0.0648 
0.0600 
0.0980 
0.0308 
0.0192 
0.0132 


25.68 
21.62 
19.38 


24-73 
24.49 


0.0760 
0.0780 
0.0720 


24.28  !  0.1280 


0.0408 
0.0280 
0.5040 


(i)  See  B.   .\ugust  1913,  No.  924. 
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Tabi^e  II.  —  Proportion  of  barium  in  the  leaves  of  various  plants. 


Species 


Time  of  cutting 


Barium  sulphate 


Dogwood   .    . 
Cotton  wood 


Cheriy    .   .   . 

Black  loatst 
Mulberry   .    . 

Elm    .... 


I,inden  .  . 
Wild  olive 
Plum.   .    . 


Box  elder 


Hard  maple  . 
Walnut  .  .  . 
Pear  .... 
Soft  maple  . 
Wild  grape  . 
Wild  cherry. 
I<ime  .  .  . 
Elderberry  . 
Black  walnut 
Sumac  .  .  . 
Blackberry    . 


per  cent 


autumn 

0.0224 

autumn 

0.0052 

spruig 

0.0528 

autumn 

0.0392 

sprmg 

0.0134 

autumn 

0.0324 

autumn 

0.0696 

autumn 

0.0356 

sprmg 

0.0182 

autumn 

0.0152 

autumn 

0.0048 

autumn 

0.0372 

autumn 

0.0360 

sprmg 

0.0295 

autumn 

0.0368 

autumn 

0.0752 

autumn 

0.0196 

sprmg 

0.0273 

sprmg 

0.0941 

sprmg 

0.0336 

sprmg 

0.0435 

sprmg 

0.0143 

sprmg 

0.0096 

sprmg 

0.0071 

spring 

0.0086 

1 172  -  Cereal  Selection  in  Croatia,  Austria  Hungary.  —  mandekic  v.,  in  Zeitchriftiw 

Pflanzenziichtung,  Vol.  II,  Part.  2,  pp.  161-192.  Berlin,  June  1916. 

Wheat.  —  The  selection  of  wheat  was  first  carried  out  at  Krizevci 
Agricultural  High  School,  and  dealt  with  indigenous  and  foreign  varieties, 
the  former  proving  to  be  the  less  productive.  Among  foreign  varieties 
vSirban  Prolific  has  given  the  best  results  up  to  the  present.  Its  pedigree 
is  unknown,  but  probably  it  is  derived  from  a  spring  wheat.  During  five 
years  experiments  Sirban  Prohfic  has  given  consistently  higher  yields 
than  the  wheats  Banat,  Friiher  Bastard,  Renodlad,  Golden  Perle,  Extra 
Squarehead,  Imperial,  and  the  best  indigenous  varieties.  It  has  how- 
ever the  disadvantage  that  it  cannot  stand  the  winter  cold.  In  1911-1912 
some  hundreds  of  ears  of  Sirban  Prolific  were  selected  and  the  seeds  were 
sown  the  following  year.  The  best  lines  that  were  thus  obtained  were  Red 
Sirban  Prohfic,  White  Sirban  Prolific,  Rust-resisting  Red  Sirban  Prolific, 
Sirban  Prohfic  with  dark  grey  ears,  Grey  bearded  Sirban  Prolific. 

As  soon  as  the  value  of  this  variety  was  recognised,  attempts  were 
made  to  cultivate  it  in  other  parts  of  the  country  with  satisfactory  results. 
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In  Croatia  it  is  now  grown  on  about  287  500  acres  per  annum,  and  much 
seed  is  exported  to  Dalmatia,  Istria,  Carinthia,  Bosnia  and  Herzogovinia, 
where  it  is  much  appreciated.  The  selected  hnes  mentioned  abov^e  are  not 
yet  in  the  market,  except  one  which  is  already  well  adapted  to  the  needs 
of  the  country. 

Selection  at  Krizevci  is  specially  directed  towards  obtaining  lines 
which  are  proof  against  lodging,  rust,  and  winter  cold.  Wheat  selection 
is  also  carried  out  in  Croatia  at  the  Plant  Breeding  Station  on  the  Vuko- 
var  estate  (recently  founded  by  Count  Eltz)  and  at  the  Runia  Station  on 
the  Pejacsevich  estate. 

Rye.  —  Foreign  varieties  of  rj'e  are  less  suited  to  the  conditions  obtaining 
in  Croatia.  The  best  results  are  obtained  with  indigenous  varieties,  espe- 
ciall}'  with  Potocec  xy&,  which  is  ver)^  robust,  possesses  good  straw,  does 
not  lodge,  tillers  well  and  has  a  long  ear  with  long  awns.  The  quality  of 
the  grain  is  good,  with  an  average  yield. 

The  aim  of  the  work  at  Krizevci  has  been  to  obtain  an  eosly  rye  giv- 
ing a  good  crop,  but  resistant  to  winter  cold  and  to  diseases.  The  method 
adopted  is  that  of  pedigree  culture.  Some  good  strains  have  already  been 
secured,  but  they  have  only  recently  been  distributed  to  the  growers.  It 
is  hoped  that  by  this  means  the  rye  production  of  the  country  will  be  con- 
siderably increased. 

Barley.  —  Indigenous  varieties  are  chiefly  grown  in  Croatia,  as  fo- 
reign sorts  are  less  resistant  to  rust.  The  former  are  early,  not  very  sus- 
ceptible to  rust,  and  are  of  good  quality,  but  their  yield  is  not  very  high. 
All  the  winter  sorts  need  to  be  sown  early  in  order  that  the  plants  may 
make  good  root  growth  in  the  autumn.  Those  that  have  been  selected  are 
of  good  quality  but  the  straw  is  weak  so  that  they  lodge    easily. 

With  spring  sown  barley  the  best  results  have  been  obtained  with 
foieign  varieties.  A  2-rowed  barley  derived  from  the  original  Kwassitzer 
Hanna  by  mass  selection  is  particularly  good.  vSince  IQ13..  individual 
selection  has  been  carried  out.  The  aim  has  been  to  obtain  a  very  early 
variet}^  with  a  fairly  stout  straw,  which  tillers  well  and  produces  a  long 
ear  with  uniform  grains  of  low  nitrogen  content,  furnished  with  thin 
glumes. 

Oats.  —  Experiments  have  shown  foreign  varieties  are  much  more 
productive  than  the  native  kinds.  One  of  the  best  is  Duppau  which  was 
imported  from  Hungar}-,  but,  in  wet  seasons  it  is  badly  attacked  by  rust. 
The  best  kinds  are  those  with  thin  leaves,  e.  g.  Heine,  which  has  been 
submitted  to  individual  selection  since  1912. 

Maize.  —  The  first  maize  to  be  selected  was  an  indigenous  variety. 
Round  Croatian,  whicli  has  been  grown  for  some  years  in  the  experimen- 
tal plots  at  Krizevci.  In  addition  Pignoletto,  American  Horse-tooth  and 
a  very  early  variety  Hangarii,  derived  form  the  high  plateau  of  Bos- 
nia, have  been  selected  in  order  to  obtain  strains  possessing  ears  with 
numerous  straight  rows  of  grains  with  much  horny  starch.  In  addition 
to  this  attention  has  been  paid  to  the  self-fertilisation  and  cross  fertilisa- 
tion of  maize. 
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During  the  years  1909  to  1916  man}'  germination  tests  of  the  seeds 
of  clover,  lucerne,  winter  vetch,  okra  (Hibiscus  esctdentns  L.)  and  other 
plants  were  made  for  the  purpose  of  determining  the  agricultural  value 
of  the  impermeable  seeds. 

Impermeable  seeds  are  those  whose  coats  are  impermeable  to  water 
at  temperature  favourable  to  germination.  Such  seeds  have  been  de- 
scribed by  numerous  investigators  under  the  term  "  hard  seeds  "  ;  the 
more  appropriate  term  "impermeable  seeds"  was  introduced  by  Guppy 
and  is  iised  in  the  present  paper. 

Some  plants,  cultivated  or  wild,  produce  both  impermeable  and  per- 
meable seeds  ;  the  percentage  of  impermeable  seeds  has  been  determined 
for  some  of  these  species,  as  follows  : 

Percentage  of  impermeable  seeds  in  some  cultivated  plants. 

per  ceut 

Trifolium  pratense  1, 9.61 

T.  hyhridum   ly 10.16 

T.  repens  E i7-30 

Melilotus  alba  Desv 42.39 

Medicago  saliva  E i3-8i 

Vicia  villosa  Roth .  20.97 

Vicia  saliva  E 0.96 

Vigna  sinensis  (Torner)  Savi 3.55 

Mcdtcago  hispida  denticulata  (Willd)  Urban 48.08 

Medicago  arabica  E 71.67 

Medicago  saliva  falcata  (E)  Doll 49-72 

Medicago  lupulina  E 10.45 

Most  of  the  work  reported  in  this  paper  was  done  with  the  seeds  of 
red  clover,  alsike  clover,  white  clover,  white  sweet  clover,  alfalfa,  hairy 
vetch  {Vicia  villosa  Roth)  and  okra.  Some  work  was  also  done  with 
crimson  clover  (Trifolium  incarnatum  L),  black  locust  {Robinia  pseuda- 
cacia  I,),  kidney  bean  {Phaseolus  vulgaris  L),  pea  {Pisum  sativum  ij),  cow- 
pea  [Vigna  sinensis  Sair)  and  Chamaecrista  nicitans  L.  Muench. 

The  following  conclusions  were  reached  :  It  is  impossible  to  distin- 
guish between  impermeable  and  permeable  seeds  except  by  testing  their 
ability  to  absorb  water  at  a  temperature  favourable  for  germination.  The 
production  of  impermeable  seeds  is  particularly  characteristic  of  the  IvCgu-  » 
minosae,  but  it  occurs  also  in  many  other  plant  families.  Among  the 
cultivated  species  which  sometimes  produce  impermeable  seeds  are  okra, 
holh'hock  {Althaea  rosea  [ly]  Cav.),  Erodium  cicutarium  [L]  I'Her.,  Atri- 
plex  spp.,  asparagus,  morning  glory  {Ipomaea  purpurea  [L]  Lam),  canna 
{Canna  indica  Iv.),  cherry-  tomato  (Physalis  piibescens  L.)  and  nearlj^  all  the 
cultivated    species    of    Leguminosae. 

Impermeable  seeds  frequently  retain  their  vitality  for  many  years, 
sometimes  for  at  least  as  many  as  80   years.     Fresh    impermeable   seeds 
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germinate  promptly  when  the  seed  coat  is  broken  or  becomes  permeable. 
The  viability  of  fresh  impermeable  seeds  is  frequently  greater  than  that 
of  fresh  seeds  of  the  same  species  which  are  permeable.  vSeeds  of  the 
common  clover,  alfalfa  and  hairy  vetch  which  are  impermeable  at  the  end 
of  three  to  five  j^ears  under  laboratory  conditions  of  storage  retain  their 
vitality  apparently  unimpaired  up  to  that  time.  The  viability  of  the 
permeable  seeds  in  the  same  lots  decreases  slightly  in  the  second  and  third 
year  and  more  in  subsequent  years. 

In  dry  storage  nearly  all  impermeable  alsike  clover,  white  clover  and 
sweet  clover  seeds  remain  impermeable  until  at  least  2  or  3  years  old.  Im- 
permeable red  clover  seeds  become  permeable  gradually  in  dry  storage, 
but  from  one  third  to  two  thirds  of  them  may  still  be  impermeable  after  four 
years.     Okra  seeds  become  less  permeable  as  their  age  increases. 

In  wet  blotting  paper  nearly  all  impermeable  lucerne,  crimson  clover, 
hairy  vetch  and  okra  seeds  soften  and  germinate  in  one  year,  though 
a  verv^  few  may  remain  impermeable  even  after  three  or  four  years.  Im- 
permeable seeds  of  red  clover,  alsike  clover,  white  clover  and  sweet  clo- 
ver soften  and  germinate  more  slowly,  but  with  no  uniformity  as  to 
rate.  All  germinate  within  one  year  in  some  cases,  while  in  other  cases, 
over  50  per  cent  are  still  impermeable  after  four  years. 

Impermeable  clover  seeds  which  were  thoroughly  matured  before  har- 
vesting soften  and  germinate  more  slowly  under  conditions  favourable 
for  germination  than  do  impermeable  seeds  of  the  same  species  which 
were  less  well  matured  ;  they  also  become  permeable  more  slowly  in  dry 
storage.  Impermeable  seeds  become  permeable  more  rapidly  in  wet 
blotter  than  in  dry  storage. 

It  is  impossible  to  estimate  even  approximately  in  advance  the  pro- 
portion of  the  impermeable  seeds  in  any  given  lot  which  will  germinate 
in  any  given  length  of  time  under  ordinary  germination  conditions.  A 
widely  variable  proportion  of  the  impermeable  seeds  of  lucerne,  crimson 
clover  and  the  larger  seeded  connnercial  species  included  in  the  investi- 
gation produce  seedlings  promptly  in  the  soil  under  greenhouse  conditions 
or  in  the  open  field  in  warm  weather.  Only  in  exceptional  cases  is  this 
true  of  the  impermeable  seed  of  the  clovers,  other  than  crimson  clover. 

The  use  of  aqueous  extract  from  soil  has  no  effect,  and  alternate 
wetting  and  drying  of  the  seeds  has  but  httle  effect  on  the  germination  of 
impermeable  seeds. 

Within  ordinary  limitS;  neither  the  depth  of  planting  nor  the  firmness 
of  the  soil  affects  the  germination  of  impermeable  clover  and  lucerne  seed 
under  greenhouse  conditions.  These  factors  may  affect  the  stand  secur- 
ed by  preventing  some  of  the  seedlings  from  reaching  the  surface. 

vStoring  impermeable  clover  and  lucerne  seeds  at  a  temperature  of 
122°  F.  for  one  da^^  or  113°  for  six  months  has  little  or  no  effect  upon  their 
germinating  capacity  or  permeability. 

In  wet  blotting  paper  a  temperature  of  107°  F.  very  shghtly  increases 
the  softening  of  the  impermeable  seeds,  but  it  also  kills  some  of  the  seed's 
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Freezing  when  wet  causes  the  subsequent  germination  of  many  imperme- 
able seeds,  but  may  kill  some  seeds  which  had  previously  softened. 
Any  constant  temperature  from  34°  F.  has  little  effect  upon  the  softening 
of  impermeable  clover  seeds.  Alternations  of  temperature  have  but  lit- 
tle effect  on  the  softening  and  germination  of  impermeable  clover  and  al- 
falfa seeds  if  none  of  the  temperatures  used  in  the  alternations  are  below 
680  p. 

Alternations  of  temperature  cause  the  softening  and  germination 
of  many  impermeable  clover  seeds  when  a  temperature  of  50^  F  or  cooler 
is  used  in  alternation  with  a  temperature  of  68°  F  or  warmer.  The  effect 
of  such  an  alternation  of  temperatures  is  greatly  increased  by  previously 
exposing  the  seeds  to  germination  conditions  at  a  cool  temperature  (500 
F.  or  cooler),  and  is  decreased  by  previously  exposing  the  seeds  to  germi- 
nation conditions  at  a  warm  temperature  (86°  F.) 

Even  under  the  most  favourable  conditions  only  a  small  proportion 
of  impermeable  red  clover,  alsike  clover,  white  clover  and  white  sweet 
clover  seeds  produce  seedlings  promptly  when  sown  in  warm  weather. 

Impermeable  seed?  of  red  clover,  alsike  clover,  white  clover  and  white 
sweet  clover  will  pass  the  winter  in  the  soil  in  a  freezing  climate  without 
injury.  A  lea,  t  50  or  60  per  cent  of  them  may  be  expected  to  germinate 
in  the  soil  the  following  spring  unless  some  of  them  germinate  during 
warm  weather  in  the  winter.  If  this  occurs,  the  seedUngs  produced  ir 
the  winter  are  liable  to  be  killed  by  subsequent  freezing. 

A  large  proportion  of  impermeable  lucerne,  crimson  clover,  okra  and 
hairy  vetch  seeds  will  germinate  in  the  soil  during  the  first  few  months 
after  planting,  some  of  them  early  enough  to  be  of  importance  to  the  crop. 
Nearly  all  lucerne  and  okra  seeds,  even  if  they  are  impermeable  in  the  au- 
tumn, are  killed  when  the}'  pass  the  winter  in  the  soil  or  on  the  plants  out 
of  doors  in  a  freezing  climate.  A  small  proportion  of  the  impermeable  lu- 
cerne seeds  survive  with  their  vitality  uninjured.  Some  of  the  okra  seed 
remain  impermeable  during  the  winter,  but  the  majority'  even  of  those 
which  remain  impermeable  are  killed  by  the  winter's  exposure. 

The  following  general  rules,  based  upon  the  above  conclusions  and  the 
experimental  results,  are  suggested  as  guides  in  agricultural  practice  with 
impermeable    seeds  : 

a)   When  seed  is  to  be  sown  in  the  late  spring  or  summer. 

Consider  one  tenth  of  the  impermeable  seed  as  good.  Add  one  tenth  of  the  percentage 
of  impermeable  seed  to  the  percentage  of  germination.  Calculate  from  this  sum  the  quantity 
of  seed  of  the  given  lot  necessary  to  give  the  desired  cjuantity  of  good  germinable  seed.  This 
may  be  expressed  in  the  form  of  an  equation,  thus  : 

,  ,  Number  of  lbs.  of  good  seed  desired  per  acre 

Number  of  lbs.  to  sow  per  acre 


Percentage  of  germination  -f-  i/jq  percentage  of  impermea- 
ble seeds 


For  example,  suppose  it  is  desired  to  sow  per  acre  15  lbs.  of  viable  seed,  none  of  which  is 
impermeable.     I'ifty  per  cent  of  the  lot  of  seed  to  be  used    germinates  and  forty  per  cent  is 
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iiupermeable.     Considering  one  tenth  of  the  latter,  or  4  per  eent,  as  good,  then  the  amount 
of  seed  required  per  acre  would  be 

15 


0.50  +  0.40 


27.8  lbs. 


The  impermeable  seeds  remaining  in  the  soil  during  the  winter  will  help  to  improve  any 
thin  areas  in  the  stand  the  following  spring,  but  this,  however,  should  not  be  counted  upon, 
b)  seeding  in  the  late  autumn  or  winter  or  in  the  spring  a  month  or  so  before  the  end  of  freez- 
ing   weather  : 

Consider  all  the  impermeable  seeds  as  good.  Add  the  percentage  of  impermeable  seeds 
to  the  percentage  of  germination.  Using  the  figures  as  in  the  preceding  case  (a)  the  quantity 
of  seed  to  use  would  be 

=  16.7  lbs. 

0.50  +  0.40 

c)  When  seeding  in  the  spring  after  danger  of  severe  frost  is  past,  but  a  month  or  more  before 
the   end   of   cool   weather : 
The  general  formula  is 

Number  of  lbs.  of  good  seed  desired  per  acre 

Nimiber  of  lbs.  to  sow  per  acre  ^ — 

Percentage  of  germination  +73  of  impermeable  seeds. 

With  the  same  figures  as  before  the  quantity  of  seed  required  would  be 

15  15 

= :=  19.7  lbs. 

0-50  +  ^/s  (0-40)         0.50  +  0.26 

2.  Lucerne  and  crimson  clover. 

The  formula  is  again 

Number  of  lbs.  of  good  seed  desired  ptr  acre 
Number  of  lbs.  to  sow  per  acre  = 


Percentage  of  germination  +  ^/g    percentage  of   imper- 
meable seeds. 


More  than  two- thirds  of  the  impermeable  seeds  may  germinate,  but  the  excess  should  not 
be    reckoned    on. 

3.    Hairy  Vetch. 

Number  of  lbs.  of  good  seed  desired  per  acre 

Number  of  lbs.  to  sow  per  acre  =^ —. 

Percentage    of    germination  +    /2  percentage    of   imper- 
meable   seed. 
4.  Okra. 

Number  of  lbs.  of  good  seed  desired  per  acre 


Number  of  lbs.  to  sow  per  acre  = 


Percentage    of    germination  -\-  ^/^  percentage   of    imper- 
meable   seeds. 


More  than  one  fourth  of  the  impermeable  seed  will  probably  germinate  but  too  late  to 
contribute  to  a  uniform  stand. 

I  f  74  -  The  Seed  of  Commelina  communis  L.  Characteristic  of  Seed  Samples 
derived  from  the  Maritime  Region  of  Eastern  Siberia.  —  IIcAnenKo  B.  JI. 
(IssATCHENKO  B.  ly.),  SomirKii  CtiiaHi{iii  O.t }(  KenhimaniH  (ToMSiHo  npu 
Il.nnepamopcKOMo  BomanuHf'CKO.uo  C'adih  Ilenipa  BeAUKazo  eh  JJempozpadih 
(Annals  of  the  Seed  Control  Station  at  the  Imperial  Garden  of  Peter  the  Great  at 
Petrograd),  Vol.  Ill,  Part  5,  pp.  3-27.  Petrograd,  191 6. 

As  an  auxiliary  means  of  determining  the  place  of  origin  of  crop  seeds 
recourse  may  be  had  to  the  identification  of  the  weed  seeds  which  occur 
mixed  in   the    samples.      This    method    demands    numerous    analyses  of 
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samples  of  seeds  of  cultivated  plants  and  a  complete  botanical  analy- 
sis of  the  weed  seeds  in  order  to  be  certain  which  of  the  latter  may  be 
considered  as  characteristic  of  a  given  district. 

The  investigations  here  described  were  made  on  seed  samples  from 
the  maritime  region  of  eastern  Siberia,  and  were  supplied  to  the  seed 
control  station  by  the  Department  of  Agriculture.  The  samples  were 
taken  during  the  winter  of  1910-1911,  and  the}'  all  belonged  to  the  1910 
harvest.  They  were  representative  of  the  condition  in  which  the  farmers 
send  the  grain  to  the  market  or  mill;  this  material  obtained  direct  from  the 
the  producers  was  exceedingly  valuable  ^or  the  botanical  analysis  of  weed 
seeds. 

The  district  was  divided  into  seven  zones  according  to  the  methods 
of  cultivation  adopted,  and  the  results  were  group.ed  to  correspond.  This 
division,  however,  has  no  direct  bearing  on  the  problem  in  hand,  and  it 
has  onh'  been  used  in  drawing  up  the  tables  for  the  benefit  of  those  who 
desire  to  study  the  farm  seeds  used  in  the  district. 

Seed  samples  of  cereals  (wheat,  r3'e,  oats,  barle}-),  buckwheat  and 
flax  were  examined.  It  appears  that  Commelina  communis  L.  famil}'' 
Commelinaceae  Reich,  is  widely  distributed  in  the  district.  In  view  of 
the  fact  that  this  plant  is  completely  absent  in  samples  of  cereals  deriv- 
ed from  western  Siberia,  which  have  been  analj^sed  at  this  Station,  it  is 
considered  that  the  presence  of  seeds  of  Commelina  conimiinis  L.  may, 
be  taken  as  an  indication  that  the  samples  come  from  eastern  Siberia, 
probably  from  the  maritime  region. 

In  1913  and  1915  Commelina  communis  seeds  from  the  1910  harvest 
were  30wn  in  the  Imperial  Botanic  Garden  of  Peter  the  Great,  at  Petro- 
grad,  and  the}^  grew  well  in  every  case.  This  shows  that  the  seeds  retain 
their  germinating  capaciy  for  a  long  time  (it  was  still  about  55  per  cent  at 
the  end  of  six  5'ears  and  that  the  plant  will  grow  in  the  west. 

Commelina  communis  seeds  are  earth  colour  and  resemble  bits  of 
earth  in  shape.  The  dimensions  are  :  length,  2  to  4  m.m,  breadth  1.5  to 
2.9  m.m  :  on  the  average,  the  length  is  2.7  m.m.,  breadth  2.3  mm.  The 
weight  of  I  000  seeds  averages  7.9  gms.  and  the  weight  of  a  single  seed 
varies  from  0.005  to  o.oii  gm. 

In  Manchuria  the  colouring  matter  of  the  petals  of  Commelina  communis 
is  used  to  dye  cotton  thread  blue. 

Among  the  harmful  weed  seeds  found  in  the  samples  analysed,  at- 
tention was  attracted  to  those  of  Agrostemma  Githago,  which  were  much 
larger  and  heavier  than  the  seeds  of  the  same  plant  derived  from  certaiu 
localities  of  Russia  in  Europe  (i).  In  this  connection  the  following  data 
maj'  be  given. 

Avena  jatua  was  also  found.  This  has  hithe^o  been  regarded  as 
unknown  in  the  district  under  consideration  but  these  experiments  indi- 
cate that  it  must  have  been  imported  with  cereal  seeds  ;  it  is  now  well 
established  even  in  the  extreme  East. 


(i)  See  R.  September  1916.  No.  968.  (Ed.). 
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Figures  relating  to  seeds  of  Agrostemma  Githago  from  different  places. 

I,ocality 

Weightjof  I  ooo  seeds 

Dimensions 

Maritime  region 

Corncxackle  from  the  same  region  grown 
at  Pfetrograd 

Province  of  Esthonia 

gram 

9.7 

9.08 

5.8 

9.0 

mm. 
length  2.6  X  breadth  2.3 

»       2.9  X       »         2.3 
»        2.2  X        »          1.9 
»        2.2  X        »          2.4 

Province  of  Volhynia 

CEREALS 

AND  PUtSK 

CROPS 


The  average  impurity  is  4.38  per  cent  for  wheat  and  2.61  per  cent 
for  rye. 

As  regards  grain  diseases  the  presence  of  smut  on  wheat  and  Fusa- 
rium  on  oats  and  wheat  was  noticed.  Ergotted  rye  was  not  found,  and  its 
absence  had  already  been  indicated  by  other  workers  who  had  studied  the 
maritime  region. 

1 1 75  -  Results  Obtained  with  the  New  Wheat  Carlotta  Strampelli  in  the  Regional 

Experimental  Fields  in   Italy  (i).  —  Strampelli  N.,  in  Minerva  Agravia,  Year  XIII, 
No.  11-12.  pp.  123-125.     Rome,  June  15-30,  1916. 

In  1914  the  Italian  Ministry  of  Agriculture  made  arrangements  to 
establish  several  experimental  fields  in  various  agricultural  institutes  con- 
nected with  the  Ministry.  The  present  paper  is  the  report  submitted  to 
the  Ministry,  chiefly  consisting  of  the  various  reports  sent  in  by  the  direc- 
tors of  the  agricultural  institutes  at  which  the  trials  were  made. 

The  wheats  raised  by  M.  Strampelli  fall  into  two  groups. 

i)  wheats  suitable  for  the  valleys  of  Central  and  Northern  Italy 
(Gregorio    Mendel,    Carlotta    Strampelh). 

2)  wheats  able  to  stand  drought,  suitable  for  growing  in  Southern 
Italy  (Dauno,  Apulia,  Majorca,  Strampelli). 

As  the  year  1915,  during  which  the  experiments  were  carried  out,  was 
exceptionally  wet,  the  tests  made  with  the  second  group  were  valueless. 
On  the  other  hand,  those  made  with  the  first  group  of  wheats  were  specially 
favoured  by  the  conditions.  The  experimental  results  obtained  with 
Carlotta  Strampelli  wheat  are  summarised  in  the  following  table 

At  the  State  School  of  Viticulture  and  Wine-Making  at  Avellino  M. 
GiULio  Paris  tested  the  eftect  of  liberal  nitrogenous  manuring  (176  lbs 
sodium  nitrate  per  acre)  on  the  wheats  Carlotta  StrampelU,  Gregorie 
Mendel  and  Risciola.  The  manuring  caused  the  two  latter  to  lodge  ;  the 
former  did  not  go  down,  and  it  yielded  2  787  lbs  of  grain  per  acre. 

Tests  in.  different  parts  of  the  country  will  be  again  repeated  before  the 


(i)  See  also    Dr.   G.    Patan6,    The  Selection  of  Cereals    in    Italy,    in   R.  June  1916, 
pp.  831-842.  {Ed.) 

(2)  See/?.  1915.  No.  167.  {Ed). 
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Where  and  by  whom  tested 


Yield 
par  acre 


Remarks 


lbs 


State   School  of   Agriculture, 
Caluso  (Turin  province)  .   . 


Agricultural  organiser  of  Fa- 
briano 


Agricultural  organiser  of  Fer- 
rara 


State   School   of  Agrictilture, 
Imola 

State  School  of  Agriculture  of 
Padua  (at  Brusegana) .   .    . 

State  School  of  Agriculture  of 
Pozzuolo  in  Friuli   .... 

State   School   of   Agriculture, 
Voghera  

Station  Beetroot  for  Testing, 
Rovigo 


I  764 


2  646 

2452 
2999 


Varieties  sent  from  the  Rieti  station  gave  higher 
yields  than  the  others  tested ;  they  also  proved 
less  liable  to  lodging  and  disease,  especially 
rust. 

Other  yields  were : 

Granella  di  Carpegna  .  i  253  lbs 
Gregoire  Mendel.  ...  i  235  » 
Bordeaux i  137     » 

The  varieties  kept  the  same  order  in  their  re- 
sistance to  rust. 

Higher  yield  than  whit  Inversible  Vilmorin, 
Gentil  rosso  originario,  Hybrid  40  Passerini. 
Rosso  Olona,  Gentil  rosso  bolognese  N°  16, 
Coniia. 

Proof  against  lodging  and  rust ;  free  from  smut. 

Very  suitable  for  growing  in  moist  districts. 


2  425         Not  at  all  liable  to  rust  or  lodging. 

2  576         Better  results  than  with   Rieti,  Inversible   Vil- 

morin, Gros  Bleu  etc. 

3  042      :  Distinguishd  by  its  earliness,  heavy  yield  and 

'       resistance  to  rust. 


new  variety  is  distributed  to  the  public,  but  up  to  the  present  the  wheat 
Carlotta  Strampelli,  which  has  given  very  high  yields  (vip  to  3616  lbs 
per  acre)  on  the  Rieti  plain  without  lodging  has  proved  to  be  equally  up- 
standing in  the  local  test.  This  resistance  to  lodging  is  due  to  its  anato- 
mical structure,  as  it  is  rich  in  radially  elongated  fibro-vascular  bundles 
arranged  in  several  rows.  This  structure  enables  the  straw,  to  bend 
without  breaking,  even  though  battered  by  the  wind  and  heavy  rains. 
Provided  the  soil  is  free  from  weeds,  especially  those  with  cUmbing 
stems,  the  straw  recovers  itself  completely  very  soon  after  the  storm  is  over. 
1 176  -  Hybrid  Wheats,  Gentil  rosso  x  Noe,  obtained  by  Professor  Passerini  (i). — 

Taruffi   D.  in   Giomale   di   A'j,ricoUura   dclla    Domcnica,    Year   XVI,    No.    30,    p.  341- 
Piacenza.  September  24,  i()i6. 

Professor  Passerini  has  endeavoured  to  obtain  by  breeding  a  va- 
riety of  wheat  with  all  the  good  qualities  of  Gentil  rosso,  but  less  liable  to 


(i)  See  also,    in  R.  June  i()i6,  pp.  831-842,  original  article  by  Dr.  (V.   Pat.\Ne;    "The 
selection  of  cereals  in  Italy  ". 
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lodge.  Noe  was  chosen  for  the  second  parent  because  it  does  not  lodge 
easily  and  because  it  has  a  lower  habit  and  a  thicker  and  more  lignified 
straw  than  Gentil  rosso.  Noe  possesses  two  bad  characters  which  need 
to  be  eliminated  :  i)  its  hability  to  rust,  caused  by  late  ripening,  2)  the 
exceedingly  coarse  quality  of  the  straw. 

These  experiments  were  begun  before  1900  and  have  been  carried 
out  at  the  Agricultural  Institute  of  Scandicci  (Florence)  ;  they  have 
shown  that  the  cross  Gentil  rosso  x  Noe  is  more  successful  than  the  reci- 
procal cross.  After  rigorous  selection  only  two  of  the  hybrids  have  been 
chosen,  known  by  the  number  40  and  46.  These  hybrids  differ  essen- 
tially from  Gentil  rosso  in  that  they  are  of  lower  habit  and  that  the  plants 
are  glaucous  like  Noe.  The  ears  are  hardly  any  shorter  than  those  of  Gen- 
til rosso  ;  the  spikelets  are  more  fan-like  at  the  time  of  ripening  ;  the  awns 
of  the  glumes  are  stouter  and  shorter.  The  grains  (caryopses)  are  light  red 
in  colour  and  somewhat  resemble  those  of  Gentil  rosso.  No.  40  has  a  very 
elongated  ear  which  is  more  like  that  of  Gentil  rosso,  while  No.  46  has  a 
dumpy,  thicker  ear  resembling  that  of  Noe.  In  the  shape  of  the  grains 
-No.  40  comes  nearer  to  Gentil  rosso  than  No.  46  does  to  Noe. 

These  hybrid  wheats  have  also  been  cultivated  on  the  Experimental 
Farm  of  the  Perugia  High  School  and  by  various  Tuscan  farmers  of  Val- 
dichiana  and  Valdinievole.  The}^  have  shown  marked  productivity-  and 
higher  degree  of  resistance  to  lodging  than  Gentil  rosso,  even  when  hea- 
vily manured. 

1 1 77  -  Two  Good  Varieties  of  Italian  Wheat,  Gentil  rosso  and  Gentil  bianco.—  de  Rosa 

A., in  //  Coltivatorc,  Year  62,  No.  26,  pp.  .!3^-::39.  Casale  Monfcrrato,  September  20th  1916. 

The  wheats  Gentil  rosso  and  Gentil  bianco,  have  been  extensively 
cultivated  in  Tuscany  from  very  early  times.  They  spread  from  this 
country  to  many  parts  of  North  and  South  Italy  giving  excellent  results 
everywhere.  The  two  varieties  possess  the  following  qualities  :  good  yield  ; 
great  adaptability  (particularly  Gentil  rosso);  good  resistance  to  rust  and 
lodging  ;  high  food  value.  Gentil  rosso  is  suitable  for  late  sowing  so  that 
it  may  also  be  used  as  a  spring  wheat.  Both  varieties  are  suitable  for  cool 
or  even  cold  districts,  and  prefer  hght  or  heavy  loams,  in  good  heart. 
Gentil  rosso  is  less  exacting  than  Gentil  bianco  as  regards  soil.  The 
former  is  chiefly  used  for  bread  making. 

The  following  characters  distinguish  the  two  varieties. 

Gentil  rosso  —  Ear  :  Elongated,  oblong  in  section  ;  glabrous  ;  colour 
tawny,   with  brown  tints  shading  to  red  at  the  edge  of  the  glumes. 

Spikelets :  Rather  crowded,  glumes  fairly  long,  awned  in  an  increas- 
ing degree  from  the  base  to  the  tip  of  the  ear. 

Grain  :  Elongated,  size  average,  heavy,  colour  reddish  with  darker 
shades,    fracture   distinctly   starchy. 

Gentil  bianco.  —  Ear  :  Elongated,  square  in  section ;  glabrous,  wliite 
with  clear  yellow  shades. 

Spikelets  :  Not  very  crowded  ;  glumes  swollen,  slightly  keeled  in  the 
upper  '^/g  somewhat  awned. 
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Grain  :     Rather  plump  ;  size  average  ;  heavy  ;    colour    5^ellow  ;  star- 
chy fracture. 

Physico-chemical  characters  of  the  grain-  and  flour  of  the  wheats  Gentil  rosso 

and  Gentil  bianco. 


Average  weight  of  100  grains grams 

^^'eight  of  I  litre  of  grains » 

Volume  of  i  kilogram  of  grains litres 

Average  weight  of  i  hectolitre  of  grains kgs. 

Volume  of  100  kilograms  of  grains litres 

Number  of  grains  in  i  kilogram 

100  kgs  grain  ground   in  a  stone    mill  and  sifted    with  a 
0.5  m.m.  sieve  yield: 

flour kgs. 

bran » 

Kilograms  of  water  needed  to  make  bread  from  loo  kilo- 
grams of  flour 

Kilograms  of  bread  obtained  from  10  kg  dough     .... 

Kilograms  of  bread  obtained  from   100  kg  flour 

I/3SS  of  weight  from  the  dough  caused  by  : 

a)  fermentation  during  bread  making 

b)  baking 

Composition  of  flour   (19 16  crop) : 

Moisture % 

Acidity % 

Moist  gluten      % 

Starch     % 

Reducing  substances % 

Nitrogen % 

Protein  matter      % 

Fats % 

Ash       % 


«  Gentil  rosso  b 

«  Gentil  bianco  » 

5.4966 

5.6568 

800.00 

808.45 

1.250 

1.244 

80.000 

80.345 

125.000 

121.463 

18.200 

17.680 

81.153 

80.000 

18.847 

20.000 

56.390 

52.500 

83.310 

87.628 

104..610 

127.500 

6.06 

4-59 

11.68 

12.37 

9.70 

10.60 

0.057 

0.068 

27.40 

26.80 

64.98 

64.26 

3.42 

3.38 

2.080 

2.038 

13.00 

12.74 

1.85 

1.89 

0.78 

0.82 

1 178  -  Seeding  Experiments  with  Single  Grains  of  Wheat.  —  mancini  c.,  in  La  Rivista 

A<j,riciila,  Year  XII,  Xo.  z(i^,  pp.  iij^-jij).   Rome.  Se]it.  16,  igi6. 

The  experiments  have  been  made  in  ordinary  soil  of  good  quality 
but  not  of  exce])tional  fertility,  which  might  be  considered  as  .second- 
class  for  wheat  cultivation.     The  variety  "  Romanello  "  was  planted  on 
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October  25th.  on  plots  of  120  square  yards.  Plot  I  was  sown  with  single 
grains  4  inches  apart  each  way  ;  Plot  II  was  also  sown  with  single  grains, 
but  8  inches  apart  each  way  ;  Plot  III,  which  served  as  a  control  was  sown 
in  the  ordinary  way,  in  rows  16  inches  apart.  The  season  was  not  very 
favourable,    because    of    the    dry    spring. 

The  results  of  the  experiment  are  given  in  the  following  Table  : 


Plot 
number 

Distance 

between    the 

grains 

Number  of 
grains  sown 
per  sq.  yd. 

Weight   of 
grain  sown 
persq.  yd. 

Crop 

obtained 
per  sq.  yd. 

(Crop              Crop 
Seed  sown)       per  acre 

I 

II 

Ill       .... 

4    inches 
8    inches 
in  rows 

84 

42 

420 

oz. 

0.06 

0.03 

0.3 

oz. 
6 
3 
3 

lbs. 
lOO             I  700 
100                880 

10                440 

1 

It  is  thus  seen  that  b}'  sowing  only  0.06  oz.  of  seed  per  square  3'ard,  equiva- 
lent to  18  lbs.  per  acre,  a  crop  of  1760  lbs.  of  grain  per  acre  was  obtained, 
in  spite  of  the  unfavourable  season.  By  this  method  72  lbs  of  seed  may 
be  saved  per  acre. 

1 179  -  The  Time  to  Seed  Wheat  in  Kansas.  —  Calll  e.  Salmon  s.  c,  and  Cunning- 

ILVM  C.  C,  in  Kansas  State  Agricultural  College,  Agricultural  Experiment  Station,  Bulletin 
No.  213,  pp.  1-16.  Kansas,  July  igif. 

An  account  is  given  of  investigations  as  to  the  best  time  to  sow  wheat 
when  climatic  conditions  (cold  winter,  very  dry  summer  etc.),  the  attacks 
of  Hessian  fly  {Cecidoniya  destructor  Say),  and  other  intervening  factors  are 
taken  into  consideration.  The  damage  caused  by  Hessian  fly  has  been 
estimated  at  16  million  dollars  (about  £  3  333  333)  for  1915  and  15  mil- 
lion dollars  (£  3  I25  000)  for  1916.  Experiments  have  been  carried  out 
for  four  years  and  it  seems  that  in  central  and  eastern  Kansas  wheat 
may  be  sown  late  enough  to  avoid  most  of  the  injury  from  Hessian  fly, 
yet  earl}^  enough  on  well  prepared  ground  to  secure  a  good  growth  before 
winter. 

The  best  date  for  seeding  in  north  eastern  Kansas  varies  from  about 
September  25  th,  to  October  3rd  ;  in  south  central  Kansas  from  about  Sep- 
tember 25th  to  October  7th ;  and  in  north  central  Kansas  from  about  Sep- 
tember 20th  to  October  ist.  The  time  for  seeding  in  western  Kansas  de- 
pends on  the  rainfall.  It  is  usually  not  advisable  to  seed  in  dry  ground. 
The  land  should  be  prepared  early,  and  seeded  when  in  proper  condition 
to  insure  germination  and  good  growth. 

Wheat  may  be  sown  later  in  rich  soil  and  well  prej^ared  ground  than 
in  soil  that  is  poor  or  poorly  prepared.  Early  and  thorough  preparation 
not  only  destroys  many  of  the  flies  in  the  stubble,  but  also  enables  the  wheat 
to  make  a  more  rapid  and  vigorous  growth.  Strong  wheat  plants  are  da- 
maged less  by  Hessian  fly,  and  stand  more  severe  winter  weather,  than 
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plants  which  are  small  and  weak.  Wheat  should  be  sown  somewhat 
thicker  when  planted  late.  I^ate  planted  wheat  often  germinates  less 
freely  and  usually  tillers  less,  than  wheat  sown  earlier,  as  is  shown  in  the 
following  Table. 


The  effect  oj  the  time  of  seeeding 

on  the  tillering 

0/  uheat. 

Number  of  tillers  per  plant 

Date  of  seedinges 

1912 

1 913 

1914 

1915 

Average 
4  years 

September  8  to   11,  inclusive  .    . 

5.8 

4.8 

4.8 

3.6 

4.7 

September  13  to  19,  inclusive    . 

6,0 

4.1 

4.2 

4.9 

4,8 

September  21  to  25,  inclusive.   . 

4.3 

3.1 

3.8 

4.1 

3.8 

September  27  to  October  2,  indus. 

2,7 

3,0 

3,7 

3,7 

3.3 

October  4  to  9,  inclusive     .    .    . 

1,8 

2,1 

3.2 

2,8 

2,5 

October  II   to  17,  inclusive.   .    . 

1.4 

I.I 

1.9 

2.4 

1.7 

1 1 80  -  A  Study  of  the  Problem  of  Forage  Production  in  Uruguay,  dealing  with 
the  use  of  Artificial  Inoculation  in  the  Lucerne  Fields.  —  moreira  a.  s.,  and 

Mendizabai.  M.    F.   in   Rcpublica  Oriental  del    Uruguay,  Ministerio  de  Industrias,  Ins- 
peccion  Nacional  de  Ganaderia  y  Agricidtura,  Bulletin  No.  18.  Montevideo,  1916. 

In  order  to  increase  the  forage  production  in  Uruguay  the  following 
crops  have  been  tried  : 

1)  Grass  and  clover  mixtures. 

2)  Oats. 

3)  Ivucerne. 

All  these  have  been  more  or  less  unsuccessful.  Owing  to  the  geological 
formation  of  the  soils  in  Uruguay  it  is  not  possible  to  establish  permanent 
stands  of  lucerne,  as  has  been  done  in  the  Argentine  pampas,  where  the 
plant  continues  productive  for  more  than  40  years. 

As  lucerne  could  not  be  grown  under  irrigation  in  the  fields  of  the 
National  Inspectorate  of  Livestock  and  Agriculture,  experiments  were 
made  to  see  whether  it  could  be  grown  with  the  aid  of  deep  ploughing  and 
inoculation  of  the  fields  with  nitragin  obtained  from  the  United  States  De- 
partment of  Agriculture.  In  the  present  paper  the  results  of  the  second 
set    of    experiments    are   given. 

Preparation  of  the  soil.  —  The  experimental  plots  measured  16  ^  X  33 
feet,  and  were  on  a  very  light  sandy  soil  containing  a  fair  amount  of  hu- 
mus, which  had  been  tinder  potatoes  from  the  spring  of  1914  to  the  middle 
of  January  1915  and  had  then  been  left  fallow  till  the  beginning  of  May. 
The  plots  were  worked  to  a  depth  of  ig  inches  and  were  then  harrowed 
on  May  20th. 

Time  and  method  of  sowiw^  ;  quantity  of  seed  used.  —    The  four  plots 
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were  sown  with  Grimm  hicerne  on  ]\Iay  21st  with  a  Planet  drilling  ma- 
chine, in  rows  6  inches  apart  and  i'2  inch  deep;  at  the  rate  of  17  14  lbs.  of 
seed  per  acre. 

Methods  of  inoculation.     Two   methods  were   adopted  : 

i)  On  one  plot  the  nitragin  (17  ^2  oz)  was  mixed  with  the  seed  (3  14  oz) 
and  the  mixture  was  sown  in  drills.  The  objection  to  this  method  was 
that  the  dampness  of  the  nitragin  caused  the  drilling  machine  to  work 
badly.  To  mitigate  this  as  far  as  possible  a  little  dry  sand  was  added 
to  the  mixture,  with  good  results.  A  non-inoculated  plot  served  as  a  con- 
trol. 

2)  The  same  quantity  of  nitragin  was  incorporated  with  the  soil 
immediately  biefore  sowing.  The  nitragin  was  scattered  by  means  of  a 
sieve,  raked  in,  and  the  seed  sown  directly.  Again  a  non-inoculated 
plot  was  used  as  a  control. 

Groit'th  up  to  time  of  cutting.  Diseases.  Germination  began  three 
days  after  sowing  and  was  finished  by  the  fifth  day  ;  this  was  attributed 
to  the  good  qualit}^  of  the  seed  and  to  the  excellent  condition  of  the  soil, 
which  was  in  good  heart.  After  this,  no  further  growth  took  place  until 
July  16th,  during  the  whole  period  of  intense  cold.  Uniform  growth  fol- 
lowed on  all  the  experimental  plots  until  October  23rd,  b}*  which  time  a 
difference  was  evident  beteen  the  inoculated  and  control  plots.  The  for- 
mer .^- ho  wed  a  more  tufted  growth"  and  a  deeper  green  colour. 

During  the  whole  period  of  vegetative  growth  the  climatic  condi- 
tions were  not  ver>'  favourable. 

At  the  end  of  September  the  presence  of  a  cryptogamic  disease  {Pseu- 
dopeziza  Medicaginis)  was  noticed.  The  inoculated  plots  showed  a  resist- 
ance to  this  disease  which  can  only  be  attributed  to  the  nitragin. 

Chemical  analysis.  Nutritive  value.  —  The  figures  set  out  in  Table  I 
show  that  the  difference  in  the  composition  of  the  crops  from  the  inocu- 
lated and  non-inoculated  plots  is  not  great  enough  to  be  established  by  a 
single  analysis.  The  only  well  marked  difference  is  that  the  crops  from 
the  treated  plots  were  larger  than  those  from  controls.  (Table  II). 

Table  II.  —  Yields  of  Lucerne  from  Inoculated  and  non-inoadated  plots. 


First  cutting 


SecoDd  cutting 


Yield  per  acre 


Green  crop 


Air-dried 
hay 


Hay 


green  crop 


Yield  per  acre 


i)  Nitragin   mixed  with  seed 
2)  Nitragin  mixed  with  ?oil 

Control  to  I 

Control  to  ^ 


lbs. 

6S21 
6856 
4083 

4057 


lbs.  I     per'  cent. 

1  902  27.88 

2  003  29.21 
I   193  29.22 

I  264  ■  3 1. 1 4 


Green  crop 


Air -dried 
hay 


lbs. 

9856 
10  921 

8  721 

7  744 


lbs. 

2  742 

3  096 
2  345 
2  162 
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Although  the  yield  from  the  inoculated  plots  was  almost  double  at 
the  first  cutting,  it  remains  to  be  seen  whether  the  difference  will  reappear 
in  later  cuttings. 

On  the  basis  of  yield  in  green  or  dry  weight  at  current  prices,  inocu- 
lation resulted  in  a  financial  gain  of  27s  6i  per  acre,  taking  the  average 
yield  of  the  first  cutting  of  the  two  test  plots  compared  with  that  of  the 
controls.  In  commercial  dealings  with  forage  in  Uruguay  the  price  is 
never  based  on  the  feeding  value. 

Discussion  of  results  and  conclusions.  —  The  following  conclusions  are 
based  only  on  the  results  of  the  first  cutting,  and  further  data  are  neces- 
sary to  confirm  them  : 

i)  The  influence  of  nitragin  does  not  manifest  itself  during  the  pe- 
riods of  germination  and  early  growth. 

2}  During  the  period  preceding  flowering  the  effect  of  nitragin  shows 
itself  in  increased  and  more  vigorous  growth. 

3)  The  yield  from  inoculated  lucerne  fields  is  greater  than  that 
from  untreated  fields. 

4)  Inoculated  lucerne  fields  offer  greater  resistance  to  the  attacks 
of  Pseudopeziza  Medicaginis. 

The  figures  of  the  second  cutting,  given  in  Table  II,  confirm  the  fore- 
going  conclusions. 

1 181  -  The  Forage  Question  in  Aragon,  Spain.  — i^apazdrAn  j.,  in  Ministeno  de  Fomento, 

Direccion  general  de  Agricultura,  Minas  y  Mantes,  Year  X,  No.  i6,  pp.  1-16.  Madrid,  August 
1916. 

The  objection  to  lucerne  growing  arises  chiefly  from  the  fact  that 
this  crop  occupies  the  land  for  several  years,  and  the  suggestion  is  made 
that  it  should  be  replaced  by  clover  or,  better  still,  by  Vicia  villosa  (winter 
or  spring  varieties)  or  by  V.  saliva  (autumn  variety).  The  vetches  do  not 
occupy  the  land  for  more  than  8  or  10  months,  so  they  may  be  grown 
as  a  catch  crop  on  the  cereal  stubble  before  the .  ground  is  occupied  the 
following  season  by  transplanted  mangels  or  maize  grown  for  grain. 

On  well  worked  and  manured  Aragon  soils  which  are  not  too  damp 
the  yield  of  vetches  is  ii  to  12  tons  per  acre  of  green  forage  or  2  %  to  3 
tons  of  hay  per  acre. 

Rotations  used  in  tlw  provinces. 

state  Experimental  Farm  Non-irrigated 

of  Saragossa  new  soils 

i)  Sugar  beet  i)  Fallow 

2)  Wheat  or  clover  2)  Oats 

3)  Clover  3)  Vetches 

4)  Wheat  4)  Wheat 
3)  Vetches  and  maize 

6)  Wheat  or  clover 

7)  Clover 

8)  Wheat 
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Example  of  an  average  farm  account  for  1  acre  of  vetches,  grown  as  a 
first  crop  on  rather  gravelly,  calcareous  clay  soil,  on  the  plain  0/  Suragossa. 

Expenses. 

Preparation  of  the  soil: 

s  d 

3  pairs  of  oxen  for  Jaen  plough 78 

4  "       "     "         "   Brabant       "      lo  3 

3  "       "     '■         "            "            "      78 

1  horse  for  harrow 17 

4  days  labour  for  preparing  the  soil  for  irrigation 211 

s   d 
30     I 
Manure.  _  , 

88  lbs.  superphosphate,  and  cost  of  transport 6  6 

^J2  day  for  labour  for  spreading  manure 4  610 

Irrigation  expenses. 

2  days  labour  for  irrigations 15 

Cost  of  seeding. 

112  pints  of  vetch  seed 14  4  ^/j 

8  pints  of  oats  for  mixing   in 20^/2 

I  day  labour  for  sowing   seed 8  ^/g 

3  pairs  animals  for  covering  seed 59^/2  22  11 

Cost  of  hay  making. 

9  da3'S  labour  for  cutting 8  8 

6       "  "       "    making  and  loading  hay 36 

1  horse  for  i  day  to  draw  hay  to  barn 17 

13  9 
Rent  of  land  and  general  expenses 
Reckoned  together  as  67s  2d  of  which  one  half  is  debited  to  the  first 

crop  (vetches)  and  the  other  half  to  the  second   crop 33  7 

Total  Expenses  108  7 

Receipts. 

2  tons  12  Y2  <^"^^t.  dry  hay 137  o 

Net  gain  per  acre  28   5 

Estimating  the  value  of  the  land  at  about  £  11  per  acre  the  return 
would  be  about  25  per  cent,  half  being  made  by  the  first  crop  and  half  b}' 
the  second,  over  and  above  the  improvement  of  the  soil  by  the  residues 
left  by  the  leguminous  plants. 

1 182  -  Experiments  with  Potash  Manures  on  kops  in  Germany.  —  ancker  f.,  in  Wochen- 

schrift  fiir  Brauerei,  Year  33,  No.  35,  pp.  273-273.  Berlin,  August  26,  1916. 

The  report  of  the  Berlin  Experiment  Station  and  School  of  Brewing 
is  given  on  experiments  made  in  191 5  to  determine  the  influence  of  ar- 
tificial manures  on  the  quality  of  hops.  Each  experimental  field  was  di- 
vided into  4  plots  separated  by  one  or  two  rows  which  are  not  included  in 
the  results. 
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At  the  beginning  of  the  experiment  each  plot  received  the  dressing 
of  dnng  that  is  usnally  used  in  the  district,  and  in  addition  the  fohowing 
manures  were  apphed  per  acre. 

riot  I.  Xo  artificial  manure. 

Plot  II  115  lbs.  sulphate  of  aninionia   +    2(-)b  U)s.  superphosphate. 

Plot  III  113  lbs.  sulphate  of  ammonia  -f  266  lbs.  superjihosphate  +  132  lbs.  po- 
tassium salts  (40  per  cent). 

Plot  I\'  115  lbs  sulphate  of  ammonia  +  266  lbs.  super])hosphate  +  203  lbs.  potassium 
salts  (40  per  cent). 

With  1920  plants  to  the  acre,  each  plant  receives : 

Plot  II         0.19  oz.  nitrogen    +   0.40  oz.  phosphoric  acid. 

Plot  III       0.19  oz.  nitrogen    +  040  oz.  phosphoric  acid   +   0.44  oz.  potassium. 
Plot  IV        0.19  oz.  nitrogen   +   0.40  oz.  phosphoric  acid    +   0.68  oz.  potassiimi. 
The  farm  j-ard  manure  was  applied  at  the  rate  of  2  1/4  to  3  ^  ^  lbs  per  plant,  and  the  artifi- 
cials were  spread  from  the  end  of  March  to  mid-April. 

The  following  are  the  details  of  the  cultivaticjn  and  the  description 
of  the  soils  used. 


Experiment 

1  Peatj'  sand 

2  Peaty  sand 

3  Peaty  sand 

4  Peaty  sand 
trained  up  poles. 

5  Peaty  sand 
trained  up 

6.  Boggy  soil ; 

7.  Peaty  sand 

8  Peaty  sand 

9  No  data. 

10  Peaty  sand 

1 1  Peaty  sand 

12  Peaty  sand 
iron  wire. 


,   10  to  12  inches  deep;   240  plants  per  plot  trained  up  poles. 

about  I  ^/g  inhes  deep  over  sand;   260  plants  per  plot,  trained  up  poles. 
,  over  sandy  subsoil ;  plants  trained  up  poles. 

to  a  depth  of   16  inches,  then  ferruginous   sand;    300    plants   per   plot 

;  240    plants    per    plot,  three-fourths    trained  on  iron   wire,  one-fourth 
poles. 
270   plants  per  plot,  five  years  old,   trained  up  poles. 
;  plants  trained  up  poles, 
to  a  depth  of  14  inches,  then  sand ;  160  plants  per  plot,  trained  up  poles. 

;  plants  trained  up  poles. 

12  inches  deep,  over  a  sandy  subsoil ;  plants  trained  up  poles. 

to  a  depth  of  14  inches  ;  subsoil  sandy  ;    300  plants  per  plot  trained  ou 


The  yield  of  dry  hops  per  100  plants  on  the  various  plot-s  was  as  follows: 


Experiment 


2 

3 
4 
5 
6 

7 
8 

9 

ID 
II 
12 


lbs. 

29.92 

29.70 

19.80 

22.00 

20.24 

35-42 

22.44 

13.86 

5.06 

9.02 

3-52 

25-52 


27.50 
31.90 
20.46 
25-52 
23.76 
38-72 
32.12 

14-52 
4.62 

10.78 
3-96 

27.72 


lbs. 

33-00 
36-30 
21.12 
27.06 
26.40 
36-52 
33-00 

15.18 
4.40 

11.44 

7.04 

29.26 


lbs. 

35-20 
40.48 
22.00 
23-32 
30.14 
38.72 
36-52 
15-40 

4.18 
12.98 

9.02 
29.26 
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It  appears  from  these  results  that  artificial  manure  considerablj-  in- 
creased the  yield  in  nearlj-  ever}-  case  without  causing  an}-  depreciation 
of  quality. 

The  average  amounts  of  bitter  substances  in  the  dry  matter  are  : 

Plot  per  cent 

1 17-24 

11 17-33 

III 17.28 

I^' 17-05 

Thus  no  average  increase  in  bitter  substances  is  evident. 

If,  however,  the  individual  experiments  are  considered  it  is  found  that 
the  plots  come  in  the  order  III,  II,  IV,  I  with  regard  to  the  amount  of  hitter 
substances  they  contain.  In  type  and  size  of  the  strobiles  the  order  is  plot  III, 
IV,  II,  I  ;  in  lupulin  content,  plot  IV,  III,  I,  II  ;  in  colour  of  the  hops  plot 
II,  I,  III,  IV.  '  • 

To  sum  up,  from  the  point  of  view  of  quality  plot  III  has  given  the  best 
result  seven  times  and  plot  IV  five  times,  the  other  two  plots  never  taking 
the  first  place.  The  conclusion  may  be  drawn  that  the  quality  has  been 
mo.st  improved  on  plot  III.  It  is  closely  followed  b}-  plot  IV,  which  comes 
second  simply  because  the  foliage  of  the  plants  was  more  luxuriant  than 
on  plot  III. 

1 183  -  Preliminary  Work  at  the  Chemical  Laboratory  of  the  Soukhoum  Experiment 

Station,  Caucasus,  on  the  Extraction  of  Medical  Substances  from  Local  Plants 

(Eucalyptus,  Wild  Mint,  Camphor,  Castor  Oil,  etc.).  —  Koa.-ioBt  M.  H.  (Kozlov 

M.  N.),    UrpHOJiopchoe   L'e.ihChoc  Xosffvonao  (The  Agriculture  of  the  Coast  of   the 

Black  Sea),  Year  XIII,  No.  i,  2,  pp.  20-39.  Soukhum,  Ian. -Feb.  1916. 

Numerous  observations  made  by  the  Acclimatization  Section  of  the 

Soukhoum  Station  have  shown  that  it  is  quite  practicable  to  cultivate 

species  of  F.ucalyptus,  rich  in  essential  oils,  on  the  Batum  coast.     The  first 

attempt  to  extract  these  oils  was  successful!}-    made    in  1899-1900    by 

Beklemichev  at  his  essential  oil  factor5^  but  after  his  death  the  work 

was  not  carried  on. 

In  order  to  throw  fiu-ther  light  on  this  question,  investigations  have 
been  made  on  the  leaves  and  stems  of  the  following  species :  Eucalyptus 
Globulus,  E.  Maideni,  E.  umygdalina,  E.  viminalis,  E.  pulverulenta,  E.  cre- 
bra  and  others. 

The  quantity  of  essential  oil  in  the  eucaij-ptus  is  greatest  in  the  spring 
and  early  summer.  Beklemichev's  researches  showed  that  in  vSeptember 
0.8  per  cent  of  oil  was  extracted  from  E.  Globulus,  0.7  per  cent  in  Decem- 
ber, and  0.9  per  cent  in  March.  Tests  made  in  September  with  E.  vimi- 
nalis gave  0.6  per  cent,  instead  of  0.7  per  cent ;  similar  results  were  obtained 
with  E.  pulverulenta,  which  yield  1.8  per  cent  instead  of  2.2  per  cent.    Fresh 
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leaves  of  E.  Globulus  yielded  i.i  per  cent  of  oil,  dried  leaves  gave  2  per 
cent  ;in  E.  vininalis  the  figures  were  0.6  per  cent  1.24  per  cent  respectively. 
The  drjang  of  the  leaves  also  resulted  in  smaller  quantities  of  condensation 
water,  so  that  the  expense  of  fuel  for  distillation  was  less.  On  the  other 
hand,  dessi cation  did  not  cause  any  loss  of  essential  oil. 

From  the  chemical  standpoint  E.  Globuhts,  E.  Maideni  and  E.  pulveru- 
lenta  may  be  classed  together,  as  they  yield  very  similar  oils,  containing 
over  40  per  cent  eucalj^ptol.  It  has  been  proved  that  these  three  species 
will  grow  well  on  the  coast  of  Balum  and  that  the}^  can  be  cultivated  on 
a  large  scale.  The  total  leafage  of  E.  Maideni  is  heavier  than  that  of 
E.  Globulus.  This  fact,  together  with  the  higher  oil  yield  of  the  former 
species,  must  have  some  effect  on  the  return  from  its  cultivation.  It  has 
also  been  proved  that  the  eucalyptus  oil  obtained  from  the  Batum  coast 
is  not  inferior  in  quality  to  that  derived  from  other  countries  ;  on  the 
contrary,  for  E.  Globulus  and  E.  Maideni  the  qualitj^  is  superior. 

The  probable  expenses  and  receipts  of  the  production  and  commer- 
cial extraction  of  essential  oils  may  be  summarised  thus  :  capital  for  laying 
out  plantations  £  19  per  acre  ;  annual  expenditure  about  £  8  per  acre  ;  a 
return  of  £  19  4s  to  £  22  ^s  per  acre  may  be  expected,  representing  interest 
at  the  rate  of  13  to  30  per  cent  on  a  capital  of  £  2600  to  £  3200,  laid  out 
on  25  to  50  acres  of  land  and  on  the  building  of  the  factory. 

Other  interesting  investigations  have  been  made  on  wild  mint  {Mentha 
Pulegiwn)  and  Castor  oil.  The  results  are  quite  satisfactory  ;  the  yield 
of  essential  oil  from  fresh  mint  was  0.4  per  cent,  and  after  diydng  in  the 
air  1.09  per  cent ;  in  castor  oil  seeds  the  proportion  of  oil  reached  49.5  per  cent. 

By  using  the  fresh  leaves  of  a  tree  of  Cinnamomum  Camphora  Nees. 
(about  20  years  old),  0.9  per  cent  of  raw  camphor  was  obtained;  22.6  per 
cent  of  the  total  quantity  consisted  of  oil  of  camphor,  the  remaining  77.4 
per  cent  being  camphor.  Experiments  with  large  branches  i  ^  to  2  in- 
ches in  diameter,  gave  negative  results;  no  separation  of  solid  camphor 
took  place,  but  a  small  quantitj^  (0.09  per  cent)  was  obtained  of  an  oleagi- 
nous substance  with  a  peculiar  smell  which  recalled  that  of  camphor,  (i), 


(i)  According   to  Prof.  Giglioli  the  distribution  of  camphor  in  the  different  parts  of 
Cinnamomum  Camphora  growing  in  Italj'  is  as  follows : 


Number 
of  analyses 

Proportion  of  camphor 
per  cent 

97 

In  fully  developed  green  leaves              1.20 

- 

In  young  leaves                                         0.70 

6 

In  dried  leaves                                             2.18 

14 

In  young  wood                                            o.io 

"  It  thus  appears  that  only  the  foliage  of  the  camphor  tree  should  be  used,  the  oldest 
leaves  being  taken  by  preference  and  dried.  This  applies  at  any  rate,  to  those  trees 
which  are  similar  in  species  to  those  that  are  beconing  less  and  less  frequent  in  the  forest 
of  Japan  and  Formosa,,.  {.Ed.). 
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1 184  -  Cultivation  and  Marketing  of  Flowers  and  Early  Produce  on  the  Riviera  from 

Toulon  to    Mentone. —  Foncin  M.,  in  Annales  de  Geographic,  Year  XXV,   Xo.    136, 
pp.  241-262.  Paris,  July  15,  1916. 

The  cultivation  of  flovters  and  early  produce  occupies  the  whole  coast 
from  Marseilles  to  Mentone,  a  zone  which  comprises  a  purely  agricultural 
region.  The  land  is  undulating  and  the  soil  is  very  variable,  including 
the  alluvium  on  the  plain  of  Hyeres,  the  gneiss  and  mica-schists  of  Manres, 
the  recent  eruptive  rocks  of  Ksterel  and  finally  the  calcareous  or  marly 
sedimentan,^  beds.  It  is  because  of  the  climate  —  a  Mediterranean  cli- 
mate tempered  with  mild  winters  and  dry  summers  - —  that  the  whole  re- 
gion is  given  over  to  agricultural  pursuits.  All  the  rain  falls  in  the  autumn 
and  winter,  and  then  it  comes  in  heavy  downpours.  Sowing  must  be  done 
after  the  rains  to  ensure  a  harvest  before  the  end  of  spring,  as  only  wheat, 
vines  and  fruit  trees  can  stand  the  dr\'ness  of  the  summer.  Attempts  have 
been  made  to  anticipate  the  rainy  season  by  m^eans  of  summer  irrigations, 
carried  out  by  utilising  the  subterranean  waters  or  by  diverting  the  water 
courses.  All  the  seeds  sown  are  obtained  from  cold  countries,  as  they 
start  into  growth  so  much  more  quickly  than  those  raised  locall3^ 

In  the  Maures  there  is  a  fairly  brisk  trade  in  wild  flowers.  Among 
cultivated  plants  the  orange  (harvested  in  May)  and  mimosa  are  promi- 
nent. Roses  are  grown  in  the  open  air  and  in  glasshouses,  carnations  un- 
der matting  (Hyeres,  Maures)  or  under  handlights  (shores  of  the  Mari- 
time Alps,  especially  at  Antibes),  violets  as  undergrowth  in  fields  planted 
with  olives  or  peaches.  Ornamental  plants  are  also  grown.  Kitchen 
gardens  are  almost  entirely  confined  to  the  plain  of  Hyeres.  In  frm't 
growing  the  cultivation  of  citrus  fruits  is  is  not  very  important  ;  peaches, 
cherries  and  figs  are  the  trees  which  succeed  best ;  the  grape  is  also  a  very 
important  product. 

In  some  cases  the  land  is  leased  'without  payment  in  return  for  the 
clearing  of  some  of  the  w^aste  land.  Some  landlords  insist  on  the  growing 
of  the  old  crops  (vines,  olives,  wheat)  as  well  as  fruit  and  early  produce. 
Under  these  circumstances  the  family  of  the  tenant  provides  sufficient  la- 
bour for  the  work.  In  other  cases  only  flowers  or  early  crops  are  grown, 
when  labourers  are  necessary  ;  the  land  is  taken  on  lease,  usually  for  long 
periods.  Finally  there  are  big  horticultural  establishments  devoted  to 
glasshouse  work  only,  which  specialise  in  the  cultivation  of  one  or  two 
plants  (roses,  carnations).  The  aim  of  each  firm  is  to  create  a  new  variety 
but  unfortunately  there  is  no  law  of  agricultural  property  to  safeguard 
the  rights  of  the  creator  of  a  new  variet3^  In  these  great  establishments 
the  amount  of  labour  employed  is  considerable.  The  figures  referring  to 
one  such  firm  are  as  follows  : 

Area  of  land  cultivated  37/4  '^cres. 

80  carnation  houses  covering  200  000  sq.  ft 

60  rose  houses  covering  '  60  000  sq.  ft. 

Frames  14000 

Output,  per  annum  18000  baskets 

Working  expenses  £4  coo 
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Cost  of  straw 

£48 

Cost  of  string 

£48 

Upkeep  of  frames 

£68 

Plumbing  etc. 

£120 

I^abour 

£2  400 

The  flovvers  are  sent  away  by  parcels  post,  in  reed  packages  lined  with 
paper  or  wadding  to  keep  out  the  cold.  The  very'  delicate  fruits 
buried  in  wood  packing,  travel  in  boxes,  while  the  more  hardy  vegetables 
content  themselves  with  baskets  and  even  sacks.  Only  the  very  earliest 
spring  crops,  fruits  or  vegetables,  benefit  by  more  dainty  packing  in  little 
boxes  or  quite  small  flats,  which  are  forwarded  by  parcels  post.  The  journey 
is  very  rapid,  the  goods  reach  Paris  in  20  ^/g  hours,  Frankfort  on-Main 
in  33  hours,  London  in  38  14  hours,  Brussels  in  39  hours,  Petrograd  in  87 
hours  and  Moscow  in  95  hours. 

From  the  agricultural  point  of  view,  flowers  and  early  produce  have 
taken  the  place  of  wheat,  which  used  to  be  grown  in  the  rows  between 
the  vines.  The  olive  trees  have  begun  to  be  neglected  ;  only  the  vine 
holds  its  own.  The  change  of  crops  has  had  a  great  influence  on  the  life 
of  the  region  and  has  modified  the  distribution  of  the  population,  hitherto 
crowded  together  in  the  villages  and  old  towns ;  today  these  old  villages 
are  replaced  by  scattered  dwellings  in  proximity  to  the  gardens  and  the 
transport  centres.  The  influence  of  the  new  method  has  also  made  itself 
felt  by  developing  relations  with  other  countries  and  by  giving  an  impulse 
to  cooperation. 

The  growing  of  flowers  and  early  crops  has  greatly  increased  the 
wealth  of  the  country,  the  value  of  the  products  sold  each  year  reaching 
£  2  200  000  ;  it  has  also  resulted  in  the  creation  or  development  of  such  in- 
dustries as  perfumery,  distilling,  confectionery  and  the  manufacture  of  pack- 
ing materials.  Finalty  it  has  exercised  an  ethnographical  influence  by 
encouraging  the  immigration  of  foreign  labourers  who  frequently  settle 
down  to   live  in   the   country. 

FRUIT  1 185  -  Mountain  fruit  Growing  in  Switzerland:  Varieties  Introduced  from  Russia^ 

GROWING  Sweden  and  Denmark.  —  See  No.  1158  of  this  Bulletin. 

1 186  -  Banana  Growing  in  New  South  Wales.  —  The  Fruit  World  of  A  ustraiasia,  vol.  xvii 

Xo.  8,  p.  270.  Melbourne,  August  i,  1916. 

The  cultivation  of  the  banana  is  extending  rapidly  in  the  districts 
of  Tweed  and  Brunswick  River.  Orchards  of  commercial  importance 
planted  with  the  variety  Cavendish,  which  is  much  superior  to  the  ordi- 
nary banana  in  quality  and  aroma,  occur  chiefl)''  at  Terranora,  Piccabeen, 
Bilambil  and  Cobaki.  300  to  400  plants  are  grown  per  acre,  and  the  planta- 
tions are  usually  from  10  to  25  acres  in  extent,  but  some  are  much  larger. 
The  first  crop  of  i  cluster  of  bananas  per  plant  is  gathered  from  16  to  24 
months  after  planting  ;  the  following  year  the  crop  increases  to  4  or  5 
clusters  per  plant.  In  1915,  at  Bilambil,  the  crop  from  one  plantation  was 
valued  at  £  2320,  a  gross  return  of  £  232  per  acre. 
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The  cost  of  planting  one  acre  with  400  banana  trees  varies  from  £  10 
to  £  14  IDS.  according  to  the  price  of  the  plants,  which  ranges  from  £  i  12s  to 
£  2  85  per  hundred.  Land  suitable  for  banana  growing  costs  from  £  29 
to  £  54  per  acre,  and  plantations  in  full  bearing  are  valued  at  about 
£  96  per  acre. 

1 1 87  -  Effect  of  Drought  on  the[Size  of  Grapes,  —  R AVAZ  I,.  ,  in  Le  Progres  A  gricole  et  Viticole, 
Year  33,  No.  35,  pp.  199.  ^lontpellier,  August  27,  1916. 

During  the  prolonged  drought  of  the  summer  of  191 6  in  the  South 
of  France  some  measurements  were  made  of  the  sizes  of  grapes. 
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Number  in  order 
on  the  bunch 

No. 

I 

No. 

2 

No. 

3 

No. 

4 

No. 

5 

No. 

6 

Diameter  of  Aramon  Grapes. 

Normal  vine 


mm. 
22.5 
23.0 


Average 


22 

23 

22 

23 

23.2 


Vine  suffering 
from   drought 

mm 

18.5 
16.2 
17-4 
16.5 
18.3 
16.4 

17.2 


Being  given  that  volumes  are  to  one  another  as  the  radii  raised  to  the 
third  power  the  ratio  1549.29 :  636.05  is  obtained  ;  in  other  words,  the 
berries  which  have  suffered  from  drought  are  nearly  three  times  as  small 
as  normal  grapes. 

iiSS  -  Spanish  Forests  and  Paper  Manufacture.  —  Elorrieta  o.  in  Rcsumen  de  Agricui- 

tufa.  Year  XXVIII,  Part  9,  pp.  399-402.  Barcelona,  September  1916. 

The  Spanish  market  uses  annually  28  000  tons  of  paper,  of  which 
newspapers  account  for  one  half.  Spain  produces  15  000  tons  of  mechan- 
ical pulp  per  annum,  from  which  an  approximately  equal  weight  of  pa- 
per is  manufactured.  Consequently  she  is  obliged  to  import  3  000  to  4  000 
tons  of  mechanical  pulp  and  10  000  tons  of  chemical  pulp. 

Trackless  forests.  —  It  is  a.sserted  that  there  is  sufficient  wood  in 
vSpain  to  cover  the  amount  of  the  imports  and  that  it  is  the  lack  of  roads 
which  hinders  the  working  of  the  woods  under  economic  conditions.  In 
Spain  the  raw  material  for  paper  making  is  not  very  costly,  but  no-one 
cares  about  it  and  the  forests  remain  practically  unusv^d.  As  an  instance 
may  be  cited  the  magnificent  fir  woods  of  the  Aran  valley  consisting  of 
Abies  pedinata,  the  species  best  adapted  to  paper  making.  A  beginning 
was  made  in  the  management  of  37  500  acres,  and  the  yield  from  these 
forests  reached  nearly  16  000  cubic  yards.  Unfortunately  the  work  was 
stopped  on  account  of  administrative  difficulties  connected  with  bounda- 
ries and  other  questions  of  secondary  importance. 

Workable  woods.  —  In  the  Pyrenees  of  Aragon  and  Catalonia,  chiefly 
in  the  provinces  of  Huesca  and  Lerida,  there  are  122  500  acres  of  firwoods 
capable  of  providing  39  000  cubic  yards  of  wood  per  annum.     As  the  wood 
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has  a  high  moisture  content  this  quantity  would  make  about  15  000  tons  of 
mechanical  pulp  or  10  000  of  chemical  pulp,  which  is  nearly  enough  to 
tide  over  the  crisis  that  the  war  has  caused  in  the  paper  trade.  It  does 
not  seem  possible  to  work  these  122  500  acres  in  an  intensive  manner  all 
at  once,  and  it  is  suggested  that  the  working  of  the  Aran  valley,  mentioned 
above  should  be  continued;  the  39  000  cubic  yards  of  wood  obtained  would  be 
equivalent  to  6  000  tons  of  mechanical  pulp  or  4  000  tons  of  chemical  pulp. 

The  remainder  could  be  provided  by  the  pine  forests  [Pinus  sylvestris) 
of  Soria,  Burgos,  Sierra  Carpetana  and  Cuenca.  The  vSpanish  pine  wood 
contains  more  resin  than  that  from  the  Baltic  and  Sweden  and  consequently 
is  less  suitable  for  paper  manufacture.  Nevertheless  this  species  occurs 
at  various  altitudes,  and  it  is  probable  that  Piniis  sylvestris  from  the  dense 
woods  of  the  higher  parts  of  the  country  closely  resembles  that  from  Nor- 
thern Europe. 

The  conclusion  is  drawn  that  the  problem  of  providing  raw  material 
for  paper  making  could  be  solved  if  the  Forest  Administration  were  to 
take  the   matter   up   seriously. 

Transport.  —  This  is  a  more  difficult  problem  to  solve  than  the  pre- 
ceding one.  In  practice  the  freight  from  Sweden  to  Spain,  to  Pasajes  (Gui- 
puzcoa  province)  is  lower  than  the  cost  of  transport  from  Sierra  Guada- 
rama  (province  of  Madrid  and  Segovia)  to  Guipzcoa  or  Biscay,  where 
important  Spanish  paper  factories  are  situated.  The  Government  may 
prevail  upon  the  railway  companies  to  concede  a  lower  tariff,  but  it  can- 
not improvise  means  of  road  transport. 

The  Spanish  paper  industry  has  a  producing  capacity  great  enough 
to  meet  the  needs  of  the  country  ;  the  .Spanish  Papermaking  Company 
is  responsible  for  68  per  cent  of  the  total  output.  Apparently  means  are 
available  to  produce  the  whole  of  the  mechanical  pulp  necessary,  but 
not  the  chemical  pulp,  because  the  manufacturers  are  not  provided  with 
the  needful  plant.  The  paper  factory  at  Villalba  (Navarra)  is  an  excep- 
tion to  this,  as  it  produces  a  small  quantity  of  semi-chemical  pulp. 

Replanting  with  poplars,  especially  Canada  poplar,  is  suggested  as 
a  means  of  providing  the  most  rapid  solution  of  the  problem,  while  at  the 
same  time  it  would  give  a  return  of  12  to  14  per  cent  on  the  capital  outlay. 


IvIVE   STOCK  AND   BREEDING^ 

FEEDS  1 1 89  -  Influence  of  Feeding  with  Milk  rich  in  Carbohydrates  (Diafarinised)  and  Miilk 

AND  FEEDING  rich  in  Fat  (Emulsion   Milk)  of  Varying  Protein  Content,  on  the  Composition 

of  Young  Pigs  (i).  —  Wellmann,  O,  (Zootechnical  Institute  of  the  Royal  Veterinary 
School  of  Budapest)  in  Kiserletil^yi  Kozlcmenyek  (Communications  of  the  Agricultural 
Stations  of  Hungary)  Vol.  XIX,  Part  i,  pp.  84-164,  35  tables  (German  summary  pp.  165- 
167).  Budapest,  January  to  June  igi6. 

In  these  experiments  young  male  pigs  of  the  Berkshire  breed  were 
fed  from  the  23rd  to  the  39th  day  on  a  ration  composed  partly  of  diafari- 


(i)  See  R.  January  191 6,  No.  Sg. 
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nised  milk  (skim  milk  to  which  flour-starch  saccharified  by  a  preparation 
of  diastase  has  been  added)  and  partly  of  emulsion  milk  (skim  milk  emulsi- 
fied with  a  cheap  substitute  for  milk  fat).  These  rations  had  the  nutritive 
rations:  narrow  (i :  2.5) ;  fairly  narrow  (i  4.5) ;  fairly  wide  (i  :5.8)  and  wide 
(i  :  7.8).  Twelve  pigs  were  employed  bred  in  the  pigst3'S  of  Kisber 
(Hungary)  of  ages  ranging  from  4  to  12  weeks  and  weighing  from  11  to  40 
lbs.  They  were  divided  into  groups  of  three  proceeding  from  the  same 
litter,  two  of  each  group  being  submitted  to  experiment,  the  third  acting 
as  control.  The  latter  was  slaughtered  at  the  beginning  of  the  experiment 
in  order  to  determine  the  composition  of  those  parts  of  the  subjects 
experimented  on,  which  were  concerned  in  the  increase  of  weight. 

The  organs  of  the  slaughtered  animals  were  divided  into  10  to  12  groups, 
the  whole  organ  being  studied  except  in  the  case  of  the  muscles,  bones,  skin 
and  connective  and  fatt}^  tissues,  for  which  only  half  the  animal  was  taken. 
The  dr}^  matter,  fat,  ash,  nitrogen,  glycogen  and  calorific  value  were  deter- 
mined.    The  results  obtained  were  as  follows. 

i)  The  pigs  fed  on  milk  having  a  narrow  nutritive  ratio  put  on  more 
flesh  but  less  fat  than  did  those  fed  on  a  ration  poorer  in  protein.  The 
bones  of  the  3^oung  animals  were  relatively  heavier  than  those  of  the 
older  subjects  which  had  been  subjected  to  intensive  feeding. 

2)  Analysis  proved  that  the  nitrogen  (?'.  e.  the  dry  matter  less  the  fat 
and  ash)  is  the  most  constant  constituent  of  the  3'oung  pig's  organism,  whilst 
the  fat  and  ash  are  the  most  variable.  Age  influences  the  composition,  in 
the  sense  that  the  older  animals  contain  less  water  and  more  fat  and  have  a 
higher  calorific  value  than  the  younger  animals. 

The  nature  of  the  feeding  had  a  marked  effect  on  the  composition  of 
young  pigs.  Thus,  compared  with  milk  rich  in  carbonhydrates,  milk,  rich  in 
fat  increased  the  content  of  dry  matter,  dry  matter  less  fat,  dry  matter  less 
fat  and  ash,  ash,  nitiogen  and  the  calorific  value.  Per  contra,  it  diminished 
the  proportion  of  water  and  depressed  the  ratio  of  the  aforesaid  constituents 
and  water. 

The  composition  of  3-oung  pigs  was  greatly  influenced  by  the  nutritive 
ratio  of  their  food.  The  ration  having  a  wide  nutritive  ratio  increased 
the  proportion  of  dry  matter  and  of  fat,  and  the  calorific  value. 

3)  The  best  criterion  of  the  influence  of  feeding  was  afforded  by  the 
compo.sition  of  and  increase  of  live  weight  di-ring  the  experiment. 

4)  The  distribution  of  the  nutritive  elements  and  the  calorific  value 
in  the  different  parts  of  the  organism  was  as  follows  : 

With  the  oldest  animals,  the  connective  and  fatty  tissues  as  well  as 
the  muscles  contained  the  greater  part  of  the  total  dry  matter ;  the  other 
organs  the  lesser  part. 

When  the  milk  ration  had  a  wide  nutritive  ratio  the  dry  matter  of  the 
connective  tissue  was  increased  at  the  expense  of  the  muscles. 

The  eft'ect  of  food  rich  in  fat  was  to  favour  the  fixation  of  dry  matter 
in  the  bones  and  nmscles  when  compared  with  food  rich  in  carbohydrates. 

The  greater  part  of  the  water  (about  half  the  total)  was  found  in  the 
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muscles.  The  brain,  bones  and  miiscles  of  the  older  animals  contained 
less  water  than  did  those  of  the  younger  subjects. 

Comparing  the  behavious  of  milk  rich  in  carbohydrates  with  that  of 
milk  rich  in  fat,  the  latter  diminished  the  fixation  of  water  in  the  connective 
tissue  and  increased  it  in  the  muscles. 

The  total  ash  was  distributed  as  follows  :  the  bones  contained  65  to 
76  per  cent,  and  the  muscles  about  15  per  cent.  In  comparison  with  those 
of  young  pigs  fed  on  enmlsion  milk,  the  bones  of  animals  fed  on  diafari- 
nised  milk  contained  the  least  quantity  and  the  muscles  the  highest  quan- 
tity   of    ash. 

The  muscles  contained  the  greater  part  (about  half  the  total)  of  the 
nitrogen  found  in  the  body  of  the  young  pig.  The  fatty  and  connective 
tissues  contained  36  to  60  per  cent,  of  the  chemical  energy,  the  muscles  28 
to  41  per  cent,  and  the  bones  6  to  10  per  cent.  Milk  having  a  wide  nutritive 
ratio  increased  the  energy  reserve  of  the  connective  and  fatty  tissues  to  a 
marked  degree. 

5)  Analysis  of  the  different  organs  gave  the  following  results. 

The  blood  of  the  animals  experimented  with,  particularly  of  those  fed 
with  emulsion  milk,  contained  less  dry  matter  than  did  the  blood  of  the 
control  animals. 

The  lungs,  heart,  glands,  bones,  skin,  connective  and  fatty  tissues, 
muscles  and  intestines  of  the  older  animals  contained  more  dry  matter,  fat 
and  energy  than  did  the  same  organs  of  the  younger  subjects.  Compared 
with  milk  rich  in  carbohydrates  milk  rich  in  fat  increased  the  dry  matter,  the 
dry  matter  less  fat,  the  ash,  the  nitrogen  and  the  calorific  value.  Milk 
ha\dng  a  wide  nutritive  ratio  increased  the  dry  matter,  the  fat,  and  the 
calorific  value. 

The  nature  of  the  feeding  had  a  considerable  influence  on  the  composi- 
tion of  the  bones.  Milk  rich  in  fat,  as  compared  with  milk  rich  in  carbo- 
hydrates, increased  the  ash  content  to  a  very  marked  extent. 

6)  The  dry  matter  of  the  liver  contained  0.16  to  0.74  per  cent,  of 
glycogen  ;  that  of  the  muscles  0.4  to  1 1.6  per  cent,  from  which  it  is  calculated 
that  the  liver  of  the  young  pig  contains  0.53  to  8.72  grms,  the  muscles  0.71 
to  5.91  grms  of  glycogen. 

The  writer  has  estimated  the  glycogen  in  the  fresh  liver  and  muscles  of 
two  young  pigs,  each  weighing  11  lbs.  The  animal  fed  on  diafarinised  milk 
contained  34.2  grms,  that  fed  on  emulsion  milk  13.9  grms,  the  liver  and 
muscles  of  the  first  thus  containing  2  Y,  times  as  much  glycogen  as  did 
those  of  the  second.  Hence  the  greater  part  of  the  glycogen  is  probably 
decomposed  during  drying. 

7)  The  proportion  of  fat  and  carbohydrates  in  the  food  are  held  to 
be  of  equal  interest  to  the  physiologist  and  to  the  practical  feeder.  It  is 
found  that,  as  com.pared  with  food  rich  in  fat,  food  rich  in  carbohydrates 
stimulates  an  increase  of  the  water  content  of  the  organism  and  has  an 
unfavourable  influence  On  the  fixation  of  dry  matter  less  fat  and  ash. 

The  mean  results  ootained  when  using  two  young  pigs  from  the  same 
litter,  fed  side  by  side,  one  on  diafarinised  milk  the  other  on  emulsion  milk 
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having  the  same  nutritive  ratio,  showed  that  the  animals  responded  differ- 
rently.  For  an  increase  in  weight  of  22  lbs,  the  animal  fed  with  emulsion 
milk  produced  4.2  lbs  of  dry  matter  less  fat  and  13.8  lbs.  of  water,  whilst 
that  fed  with  diafarinised  milk  fixed  17.24  lbs.  of  water  in  the  organism 
for  the  same  quantity  of  dry  matter  less  fat,  the  excess  of  water  in  the  latter 
animal  being  3.46  lbs.  or  25  per  cent.  Of  this  excess  0.94  lbs.  belo  nged  to  the 
skin  and  connective  and  fatty  tissues  :  i.i  lbs.  to  the  muscles  ;  0.60  lbs.  to  the 
bones  ;  o.Si  lbs.  to  the  other  organs  ;  ;'.  e.  the  water  content  of  the  connect- 
ive tissue  increased  45  per  cent  ;  of  the  bones  35  per  cent  ;.  of  the  muscles 
16  per  cent.  ;  and  of  the  other  organs  23  per  cent. 

The  origin  of  this  excess  of  water  must  be  attributed  more  especially 
to  the  glycogen,  for,  during  the  metabolism  of  the  fat  the  water  derived  from 
the  gl^'cogen  probably  remains  in  the  tissues. 

1190  -  Influence  of  Feeding  Pigs  with  Spoiled  Maize  upon  the  Composition  of  the 

Fat.  —  See  this  BuUciin  No.    1221. 

1 191  -  Investigations  on  the  Poisoning  of  Poultry  by  Corn  Cockle    (Ag-rostemma 

Githago)  in  Hungary.  —  Degen,  a.  (Royal  Hungarian  Seed  Testing  Station  Bu- 
dapest), in  Kiserh'tilgyi  Kozlemenyeh  (Bulletin  of  the  Hungarian  Agricultural  Station) 
Vol.  XIX,  Part  I,  pp.  11-21.  Budapest  January- Jtine  1916. 

As  great  difference  of  opinion  exists  among  writers  (Lepman,  Bohmer, 
Pott,  Honcamp,  Neumann,  Muller,  Kling,  Robert,  Tormay,  Hage- 
MANN,  Hansen,  Meissl,  etc)  as  to  the  toxicity  of  the  siftings  of  certain 
cereals,  particularly  corn  cockle  {Agrostemma  Githago  the  writer  (director 
of  the  Royal  Hungarian  Seed  Testing  Station)  has  made  a  fresh  experimental 
study  of  the  question  in  the  following  way.  i)  All  cases  of  illness  and  death 
of  animals  fed  with  food  containing  siftings  of  grain  were  examined  minu- 
tely ;  2)  the  ser\'ices  of  an  expert  were  engaged ;  3)  feeding  trials  were  made 
with  the  supposed  toxic  substance  in  conjunction  with  the  Animal  Biology 
and  Nutrition  Station  ;  4)  Help  was  sought  from  the  Veterinary  High 
School. 

In  June  1915,  280  geese  perished  at  Pestszentlorie,  through  the  consump- 
tion of  a  meal,  purchased  by  the  breeder  as  meal  No.  8  but  really  originating 
from  a  sifting  containing  40  to  50  per  cent  of  the  seeds  of  Agrostemma 
Githago.  With  the  same  meal  the  Animal  Biology  and  Nutrition  Station 
undertook  feeding  trials  on  three  fowls  and  three  geese.  During  a  preli- 
minary period  of  six  days  the  six  animals  were  fed  with  maize  grain. 
After  this  preparatory  period  one  fowl  and  one  goose  received  at  7.0  a.  m. 
respectively  50  and  100  grnis  of  the  meal  in  question  At  about  10  a.  m.  the 
two  animals  exhibited  symptoms  of  poisoning,  and  died  at  about  noon.  The 
two  other  fowls  received  the  same  meal  gradually  thus  :  ist  day  :  a)  80 
grms  of  maize  -f  20  grms  of  meal  containing  corn  cockle ;  2nd  day :  6)  60 
grms  of  maize,  40  grms  of  the  meal ;  3rd  day  :  c)  20  grms  of  maize,  80  grms 
of  the  meal.  One  of  the  fowls  died  after  having  taken  ration  /;),  the  other 
after  ration  c).  One  of  the  geese  succumbed  after  a  ration  of  120  grms  of 
maize,  80  grms  of  the  same  meal,  whilst  the  other  resisted  the  meal  better 
becau.se  it  had  rejected  the  greater  part  of  the  ration  on  three  successive 
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days.  In  order  to  prevent  vomiting  the  quantity  of  water  was  diminished. 
From  the  fourth  day  the  goose  received  only  a  ration  of  100  grms  of  the 
meal  and  it  died  on  the  6th  day.  The  autopsy  of  the  dead  animals  performed 
by  the  Pathological  Department  of  the  Veterinary  High  School  diagnosed 
for  the  three  geese  :  inflamation  of  the  aesophagus  :  serous  circumoesophageal 
inflammation  :  inflammation  of  the  small  intestine  :  hemorrhage  of  the  vi- 
sceral membrane  of  the  pericardium.  An  hemorrhagic  inflammation  of 
the  .stomach  was  also  observed  in  the  three  geese,  caused  by  numerous  Stron- 
gylus  nodularis,  which  developed  independently  of  the  absorption  of  the 
toxic  substance.  Of  the  three  fowls  two  suffered  from  an  acute  inflamm- 
tion  of  the  small  intestine  and  hemorrhage  of  the  pericardium,  the  third 
from  an  acute  inflammation  of  the  crop,  oesophagus  and  gizzard. 
The  following  conclusions  are  drawn. 

i)  The  observed  cases  establish  the  fact  that  Agrostemma  Githago  has 
the  property  of  producing  in  poultry  grave  symptoms  of  poisoning. 

2)  As  the  meal  employed  in  the  experiments  contained  only  40  to 
50  per  cent  of  the  grist  of  corn  cockle  seeds,  it  follows  that  substitution 
of  one  fifth  of  the  daily  ration  by  this  grist  will  cause  death. 

3)  vSince  the  pathological  S3^mptoms  mentioned  above  resemble  very 
closely  those  of  acute  mineral  poisoning,  great  caution  must  be  employed  in 
judging  analogous  cases,  particularly  as  sittings  of  grain  containing  more 
or  less  corn  cockle  seed  constitute  a  food  widely  distributed  in  Hungary. 

4)  Since  the  siftings  contain  widely  varying  amounts  of  corncockle 
seed  (from  8  to  38  per  cent  in  the  mills  of  Budapest)  the  percentage  of  corn- 
cockle seed  admissible  in  the  daily  ration  must  be  known  in  order  to 
avoid  poisoning. 

5)  It  is  convenient  to  base  the  daily  ration  on  the  maximum  content 
(about  40  per  cent)  of  corncockle  seed  in  the  residues  from  the  milling. 
Nevertheless  it  is  advisable  to  submit  a  sample  of  the  product  to  an  Agri- 
cultural Station  for  examination  and  expert  advice. 

IIQ2- Experiments  on  the  Feeding  of  Draught  Horses  made  in  Sweden  from  1908  to 

1915.  —  Hansen,  N.  (Director  of  the  Domestic  Animal  Department  of  the  Central  Agri- 
cultural Station  of  Stockholm)  in  Fiihlings  landwiytschaflliche  Zeitting,  65th  3'ear,  No.  13-14: 
pp.  289-315.  Stuttgart,  July  1-15,  1916. 
In  the   years    1908-1915    the   Swedish    Central    Agricultural  Experi- 
ment Station  has  made  repeated  experiments  to  ascertain  the  value  and  prac- 
tical utility  of  different  foods  for  draught  horses.     Some  of  these  experi- 
ments have  already  been  described  by  the  writer    in  a  preceding   publica- 
tion.    The  present  experiments  40  in  number,  divided  into  12  series,  and 
made  with  372  horses,  deal  with  the  following  foods  :  barley,  oats,  a  mixture 
of  oats  and  barley,  maize,  potatoe  flakes,  wheat  bran,  oat  bran,  a  mixed 
food  (oat  bran  and  rice  meal),  mangels,  carrots  and  cooked  potatoes. 

In  choosing  the  animals  amongst  ordinary  draught  horses  on  diffe- 
rent farms,  care  was  taken  that  the  horses  of  the  same  team  were  as  far  as 
possible  of  the  same  age,  temperament,  and  strength  and  had  the  same 
height  to  the  withers.     Except  one  team,  all  the  off-side  horses  formed  one 
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experimental  group,  and  all  the  near-side  horses  another  group.  In  the 
experiments  exact  weights  of  food  were  distributed  to  the  different  groups. 

In  some  series  a  preliminary  experiment  was  made  to  ascertain  whether 
the  groups  were  equivalent,  but  this  was  unnecessry  in  most  cases,  the  equi- 
valence of  the  groups  being  known  beforehand. 

The  work  done  by  a  horse  cannot  be  exactly  determined  either  in  agri- 
cultural practice  or  in  practical  feeding  experiments  but  it  can  be  assumed  to 
be  proportional  to  the  nutritive  value  of  the  food  administered,  which  is 
indicated  by  the  change  in  the  live  weight  of  the  animals.  Consequently 
the  experimental  results  should  be  determined  from  the  variations  of  the 
live  weight  of  the  horses.  In  order  to  obtain  satisfactory  results  by  means 
of  weighings,  all  these  should  be  made  at  the  same  time  of  day. 

In  some  experiments  the  weighing  was  made  regularly  at  midday, 
after  feeding  and  before  yoking,  in  others  after  the  return  at  midday  but 
before  feeding.     Sufficiently  exact  results  were  thus  obtained. 

The  ration  was  fixed  according  to  the  work  to  be  done,  in  such  a 
manner  as  to  prevent  an  emaciation  of  the  animals  in  a  period  of  heavy 
work,  and  an  increase  of  weight  in  a  period  of  light  work. 

The  following  results  were  given  by  the  different  foods. 

I.  Barley  and  oats.  —  In  some  previous  experiments  with  cows  the  writer 
using  Keli^ner's  starch  value,  has  estimated  the  forage  value  of  100  kgs. 
of  barley  at  100  forage  units  and  that  of  100  kgs  of  oats  at  84  units.  Thus 
I  kg.  of  barley  corresponds  with  about  1.2  kgs  of  oats. 

The  present  experiments  (November  1909  to  December  1913)  were 
intended  to  determine  whether  this  ratio  is  also  true  for  horses.  Barle}'- 
and  oats,  of  a  quality  a  little  inferior  to  the  average  were  given  in  a  ration 
of  I  :  1.2.  The  daily  ration  contained  on  an  average  4  kgs.  (8.8  lbs.),  of 
barley  and  5  kgs.  (11  lbs.)  of  oats.  There  were  five  experiments  lasting  from 
49  to  77  days,  and  there  were  3  to  8  animals  in  each  group. 

The  results  show  that  i  kg.  of  barley  can  easily  replace  1.2  kg.  of  oats 
in  the  feeding  of  draught  horses.  Barle}^  did  not  prove  an  unsuitable  food 
for  horses,  neither  did  it  diminish  their  working  power. 

II.  Oats  and  ivheat  bran.  —  Experiments  have  shown  (in  accordance 
with  KEu.ner's  observations)  that  wheat  bran  is  of  little  value  for  fatten- 
ing pigs  but  an  excellent  food  for  milk  production. 

The  writer's  experiments  were  made  to  determine  whether  bran  had 
the  same  effect  on  horses  as  on  cows,  or  as  on  pigs.  For  this  purpose  it 
was  considered  opportune  to  compare  it  with  oats.  On  an  average  2.56 
kgs.  (5.6  lbs.)  of  oats  or  2.78  kgs.  (6.1  lbs.)  of  bran  were  given.  The  oats 
ration  contained  2.15  and  the  bran  ration  2.21  forage  units.  Six  experi- 
ments were  made  lasting  28  to  69  days,  and  there  were  three  to  eight 
animals  in  each  group. 

The  wheat  bran,  which  is  richer  in  forage  units,  also  produced  a  rather 
greater  increase  in  the  live  weight  of  the  animals,  from  which  the  conclusion 
is  drawn  that  the  action  of  bran  on  horses  is  .similar  to  that  on  cows. 

III.  Oats  and  maize.  —  The  forage  values  of  oats  and  maize  were  to 
be  compared,  and  for  this  purpose  they  were  emploj^ed  in  the  ratio  of 
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1.2  :  i.o.  The  oats  were  of  excellent  qualit}',  but  the  maize  scarcely  up  to 
the  average.  3.67  forage  units  of  maize  were  replaced  by  3.75  units  of 
oats.  The  maize  ration  contained  on  an  average  3.6  kgs.  (7.9  lbs.)  and 
the  oats  ration  4.3  kgs.  (9.5  lbs.)  per  head  per  day.  There  were  six 
horses  and  two  experiments  lasting  49  to  77  days. 

From  the  results  it  is  concluded  that  if  the  maize  ration  does  not  exceed 
50  per  cent  of  the  total  ration  of  concentrated  food,  and  if  the  maize  is  finely 
ground  before  being  given  to  the  horses  its  forage  value  is  20  per  cent  higher 
than  that  of  oats.  Thus  oats  can  be  replaced  by  maize  in  the  proportion  of 
1.2  :  1.0. 

IV.  Oat  bran  and  a  mixture  of  oats  and  barley.  —  From  the  oat  mills 
of  Sweden  a  bran  is  obtained  which  before  the  War  was  largely  exported. 
Export  now  being  forbidden,  this  has  to  be  utilised  in  the  country,  and  it 
is  of  interest  to  learn  its  forage  value.  Previous  experiments  made  with 
cows  proved  that  i  kg.  of  oats  bran  is  equivalent  to  i  forage  unit. 

The  writer's  experiments  were  intended  to  determined  whether  this 
bran  is  as  valuable  for  horses  as  for  cows.  A  mixture  of  barley  and  oats  was 
employed  as  a  standard  of  comparison.  The  four  experiments  lasted  55 
to  90  days  each  and  were  made  on  17  horses  each  receiving  up  to  3  kg. 
(6.6  lbs.)  of  oat  bran  per  day.  The  experiments  showed  that  when  i  kg. 
(2.2  lbs.)  of  the  mixture  was  replaced  by  1.42  kgs.  (3.1  lbs.)  of  bran,  the  lat- 
ter did  not  give  the  expected  result,  but  if  the  ratio  was  smaller  a  better 
result  was  obtained.  For  the  group  fed  with  oat  bran  a  better  mean  expe- 
rimental result  was  obtained  than  for  the  group  fed  with  the  mixture,  and 
it  may  be  concluded  that  in  practice  1.8  kg.  (4  lbs.)  of  oat  bran  is  equi- 
valent to  I  forage  unit.  Oat  bran  is  not  a  better  food  for  horses  than  for 
cows  Not  more  than  4  kgs.  (8.8  lbs.)  per  head  per  day  should  be  given. 

V.  Mixture  of  barley  and  oats,  and  the  mixed  food  "  Gota  ".  —  The  low, 
forage  value  of  oat  bran  together  with  its  high  content  of  raw  cellulose 
have  induced  the  manufacturers  to  improve  its  quality  by  the  addition 
of  rice  meal.  This  mixed  food  (60  per  cent  oat  bran  and  40  per  cent 
rice  meal)  This  is  sold  in  Sweden  under  the  name  of  "  Gota  ".  Feeding 
experiments  made  with  cows  and  pigs  have  shown  that  1.5  kgs.  (3.3  lbs.) 
of  Gota  is  almost  equivalent  to  i  kg.  (2.2  lbs.)  of  barley  or  i.i  kgs. 
(2.4  lbs.)  of  the  mixture  of  oats   and  barley' . 

In  the  experiments  with  horses  1.5  kgs.  (3.3  lbs.)  of  Gota  were  replaced 
by  I.I  kgs.  (2.4  lbs.)  of  the  mixture  of  barley  and  oats.  Two  experiments 
were  made  lasting  from  82  to  84  days  ;  eight  horses  were  employed  to 
which  a  ration  of  3.85  kgs.   (8.5  lbs.)  of  Gota  was  given  per  head  per  day, 

vSomewhat  the  better  results  were  obtained  with  the  group  which  had 
been  fed  with  Gota,  but  in  general  the  two  forages  can  be  described  as  equi- 
valent. According  to  the  writer,  Gota  is  an  excellent  food  for  horses,  but 
it  must  be  of  good  quality  and  nmst  not  contain  more  than  16  per  cent  of 
raw  cellulose. 

VI.  Barley  and  potato  flakes.  —  The  experiment  was  made  to  determine 
the  forage  value  of  these  two  materials  for  horses.  Two  kgs.  (4.4  lbs.)  of 
barley  were  first  replaced  with  2  kgs.  (4.4  lbs.)  of  flakes,  then  with  2.5  kgs. 
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(5.5  lbs.).  Two  experiments  were  made  lasting  78  and  43  days,  and  tlie  total 
number  of  horses  employed  was  nine. 

The  final  result  was  in  favour  of  the  potato  flakes,  and  it  is  concluded 
that  for  feeding  horses  i  kg.  (2.2  lbs.)  of  flakes  containing  980  grms. 
(1.9  lbs.)  of  dry  matter  will  easily  replace  i  kg.  of  ordinary  barley. 

VII.  Barley  and  cooked  potatoes.  —  The  writer  has  show^n  experimentally 
that  in  the  fattening  of  pigs  i  kg.  (2.2  lbs)  of  ordinary  barley  can  be  re- 
placed by  0.9  kg.  (2  lbs.)  of  the  dry  matter  of  cooked  potatoes. 

In  the  experiment  with  horses  the  two  forages  were  given  in  the  above 
proportion.  The  potatoes  were  cooked  everv'  three  days  and  at  least  four 
rations  of  them  were  given  daily.  Except  in  one  case  all  the  eight  horses 
ate  these  rations  willingly.  Two  experiments  were  made  lasting  71  to  80 
days,  and  the  daily  ration  contained  2  to  3  kgs.  (4.4  to  6.6  lbs.)  of  dry 
matter. 

The  two  groups  gave  the  same  result.  Accordingly  the  conclusion  is 
drawn  that  in  the  feeding  of  horses  a  ration  of  900  grms.  (2  lbs.)  of  the  dry 
matter  of  potatoes  has  the  same  forage  value  as  i  kg.  (2.2  lb.)  of  barley. 

VIII.  Mixture  of  oats  and  barley  and  mangels.  —  This  mixture  was  re- 
placed partly  by  mangels  and  partly  by  carrots  in  the  proportion  i  kg. 
Mixture  :  i  kg  dry  matter  of  the  roots  8  to  20  kgs.  (17.6  to  44  lbs.)  of  roots 
■were  fed  per  head  per  day.  Four  experiments  v/ere  made  with  17  horses, 
lasting  50  to  89  days. 

The  experiments  proved  that  well  cleaned  roots  can  be  given  at  the 
rate  of  20  kgs  (44  lbs  )  per  head  per  day  without  injury  to  the  horses. 
I  kg  (2.2  lbs.)  of  the  dry  matter  of  the  roots  has  the  same  nutritive  value 
as  I  kg.  (2.2  lbs.)  of  the  mixture. 

The  experiments  were  intended  also  to  discover  the  quantity  of  food 
required  by  horses.  The  quantity  of  forage  administered  was  determined 
daily,  and  then  from  measurements  of  the  live  weight  of  the  horse,  it  was 
determined  whether  the  ration  was  suitable  for  the  work  to  be  done.  The 
nutritive  value  of  the  different  rations  was  expressed  in  forage  units.  In 
addition  the  content  of  digestible  protein  in  each  ration  was  determined. 

The  results  show  that  the  number  of  forage  units  and  the  necessary  quan- 
tity of  digestible  protein  vary  according  to  the  work  done  b}^  the  horses. 
All  the  experiments  have  proved  however  that  the  ration  is  completely 
utilised  if  it  contains  75  to  80  grms  of  digestible  protein  per  forage  unit. 
This,  the  writer  terms  "  the  minimum  requirement  "  of  digestible  protein 

Based  on  these  observations  the  following  relative  figures  have  been 
established  for  horses  weighing  about  600  kgs.  (12  cwt.). 

Kind  of  work  done  by  Number  of  forage  Quantity  of  digestible 

the  horses.  units  required  protein  required 

lyight 7  to     8  500  to     600  gms. 

Medium 8  to  10  600  to     800  gms. 

Heavy 10  to  12  800  to  1000  gms. 

Ver}'  hcavj-  , more  than  12  more  than  icoo  gms. 
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1 193  -  Score  for  Holstein-Friesian  Bulls  and  Cows  Adopted  by  the  Holstein-Friesian  , 

Association  of   America.  —  Bennet,  E.  C,  in  Missouri    State,    Board    of  Agriculture, 
Monthly  Bulletin,  Vol.  XIII,  No.  11,  pp.  57-61,  Columliia  Mo.  November  1915. 

The  Holstein-Friesian  Association  of  America   (i)   has  adopted  the 
following  scale  of  points  for  the  score  of  Holstein-Friesian  Bulls  and  cows: 

Score  for  Holstein-Friesian  Bull, 

(The  text  under  each  heading  relates  entirely  to  the  method  of  application  agreed  upon 
by  the  Inspectors  in  order  to  secure  tmiformitj^  of  work.  The  abbreviations  are  as  follows 
vs,  very  slight ;  s,  sUght ;  m,  marked  ;  vm,  very  marked  ;  e,  extreme). 

Contents 

He.'VD.  —  Showing  full  vigor  ;  elegant  in  contour 2 

Discredit:  vs  ^/s  —  s  %  —  w  %,  —  ds  3/4  —  e  i. 

Forehead.  —  Broad  between  the  eyes  ;  dishing 2 

Discredit :  vs'^J^  —  s  y^  —  m  %  —  vm  ^/^  ■ — e  i . 
Face.  —  Of  medium  length  ;  clean  and  trim,  especially  mider  the  es'es  ;    the  bridge 

of  the  nose  straight 2 

Discredit  :   s^/a  —  m  Y^  —  e  Yo. 

Muzzle.  —  Broad  with  strong  lips i 

Discredit:  s  i/s  —  m  Yi  —  ^  Yz- 
Ears.  —  Of  medium  size  ;    of  fine  texture  ;    the  hair  plentiful    and    soft  ;    the    secre- 
tions   oily    and    abundant i 

Discredit :  m^/s  —  e   Yi- 

Eyes.  —  Large  ;    full ;    mild  ;  bright 2 

Discredit :  s  ^/s  —  m  Y4  —  ^  Yz- 
Horns.  —  Short  ;  of  medium  size  at  base  ;  graduallj^  diminishing  towards  tips,  oval  ; 
inclining  forward  ;    moderately  curved  inward  ;   of   fine  texture  ;   in  appear- 
ance waxy I 

Discredit :  m  i/g  —  e  Yi- 
Neck.  —  Long  ;  finely  crested  (if  the  animal  is  mature)  ;   fine  and  clean  at  juncture 
with    the   head  ;    nearly  free   from  dewlap  ;    strongly   and   smoothly    joined 

to  shoulders 5 

Dicredit :  vs  ^/s  —  s  ^4  —  ni  Yz  —  vm  3/4  —  c  1. 
Shoulders.  —  Of  medium   height ;   of  medium  thickness,  and  smoothh'  roimded  at 

tops  ;  broad  and  full  at  sides  :  smooth  over  front 4 

Discredit :  vs  Y2  —  ^  Yi  —  '^  Y2  —  ^^  ^U~~  ^  ^  ■ 
Chest.  —  Deep  and   low  ;   well   filled  and  smooth  in  the  brisket ;  broad  between  the 

forearms  ;  full  in  the  foreflanks  (or  through  at  the  heart) 7 

Discredit :  vs  Yi' — •  *  ^2  —  mi — •  vm  i  %  —  e  2. 

Crops. — Comparatively  full;   nearly  level  with  the  shoulders   .    ." 4 

Disc} edit :  vs   Yi  —  s  Yi  —  *»   i  —  vm  1  Y2  —  ^2. 

Chine. — Strong;  straight,  broadly  developed,  with  open  vertebrae 6 

Discredit :  vs  ^/s  —  s  %  —  w  %  —  vm  3/^  —  e  i. 
Barrel.  — Long  ;   well  lounded  ;    with  large  abdomen  ;    strongly  and  trimly  held  up  7 

Discredit :  vs  Yi  —  s  Y2  —  ''^i  —  '^^  ^  V2  —  ^  ^ . 
lyOiN  AND  HIPS.  —  Broad  ;  level  or  nearly  level  between  hook-bones  ;   level  and  strong 
laterally  ;  spreading  out  from  the  chine  broadlj'  and  nearlj'  level ;    the  hook- 
bones  fairly  prominent 7 

Discredit :  vs  i/s  —  s  Yi  —  m  V2  —  vmS/^  —  e  i. 


(i)  Gardner  M.  H.  Superintendent.     Delavan,  \A'isconsin. 
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Couten  ts 

Rump.  —  Long  ;    broad  ;    high  ;    nearly  level  laterally  ;    comparatively  full  abo\-e  the 

thurl ;  canied  out  straight  to  dropping  of  tail 7 

Discredit :  vs  i/s  —  s  ^4  —  ^  V2  • — •  sw  3/4  —  e  i. 

Thurl.  —  High  ;  broad 4 

Discredit  .•  J^s  54  —  ^  Vz  —  ^  i  —  vm  i  ^^  —  e  2. 
Quarters.  —  Deep  ;   broad  ;  straight  behind  ;    wide   and  full    at  sides  ;  open  in   the 

twist 5 

Discredit :    vs  Yg  —  s  14  . —  vni  3/4  —  e  i. 

Fl.\nk3.  —  Deep  ;  full 2 

Discredit :  vs  ^/s;  s  y^;  m  1/2  ',v  m  3/4  ;  e  i . 
Legs.   —  Comparatively  short ;  clean  and  nearly  straight ;    wide    apart;   firmly  and 
squarelj'  set  imder  the  bodj^ ;    arms  wide,  stiong  and  tapering  ;   feet  of  me- 
dium size,  romid,  solid  and  deep 5 

Discredit :  vs^/s  —  s  ^  —  m  Y2  —  vm  3/4  —  e  1. 
Tail  —  Large  at  base,  the  setting  well  back  ;  tapering  finely   to  sv\itch  ;    the  end  of 

bone  reaching  to  hocks  or  below  ;  the  switch  full 2 

Discredit :  s  i/s  —  w  ^4  —  ^  Vz- 
Hair  and  Handling.  — •  Hair  healthful  m  appearance  ;  fine,   soft  and  furry  ;  skin  of 
of   medium  thickness   and  loose ;    mellow  imder    the  hand  ;    the  secretions 

oily,  abundant  and  of  a  rich  brown  or  yellow  color 10 

Discredit:  vs  y^  ■ —  s  1/2  ■ —  w  i  —  vm  i  %  —  e  2. 
Mammary  veins.  —  Large  ;  •  full ;    entering  large   orifices  ;    double  extension  ;    with 

special  development,  such  as  forks,  branches,  connections,  etc 10 

Discredit  :  vs  y^  ■ —  s%  —  mi   —  vm  i  1/2  —  c  2. 

RuDiMENT.\Ry  TEATS.  — ■  Large,  well  placed 2 

Discredit :  vs  ^/s  —  s  %  —  m  yo  —  vm  3/4  —  e  i. 

Escutcheon.  — ■  Largest ;    finest  .    .    '. 2 

Discredit  :  vs  y^  ■ — -si- — ■  m  2  —  vm  3  —  e  4. 

*  Genter.^l  vigor.  —  For  deficiency  Inspectors   shall  discredit  from  the    total   receiv 

ed  not  to  exceed  eight  points. 

Discredit :  vs  i  ■ —  s  2  ■ —  w  3  ■ —  vm  5  —  e  8. 

*  General  symmetry  and  fineness.  —  For   deficiency    Inspectors    shall  discredit 

from  the  total  received  not  to  exceed  eight  points 
Discredit :  vs  i  —  s  2  —  m  2  —  vm  5  —  e  8. 

*  General  style  and  bearing  —   For  deficiency    Inspectors    shall  discredit    fro  n 

the  total  received  not  to  exceed  eight  points. 
Discredit :  vs  1  —  s  2  —  w  3  —  vm  5  —  e  8. 

*  Credits  for  offspring.  —  A  bull  shall  be  credited  one, point  in  excess  of  what  he 

is  otherwise  entitled   to,   for  each  and  every  animal  of  which   he   is   sire  ac- 
tually entered  in  the  Advanced  Register,  not  to  exceed  ten  in  number 

*  In  scaUng  for  the  Advanced  Register,  defects  caused  solely  by  age,  or  by  accident, 

or  by  disease  not  hereditar>',  shall  not  be  considered.     But  in   scaling  for  the 
show  ring,  such  defects  shall  be  considered  and  duly  discredited 

*  A  bull  that  in  the  judgment  of  the  Inspector  will  not  reach,  at  full    age  and  in    good 

flesh,  1,800  lbs.,  live  weight,  shall  be  disqualified  for  entr>'   in  the   Advanced 
Register 

*  No  bull  shall  be  received  to  the  Advanced  Register,  that  with  all  credits  due  him, 

will  not  scale,  in  the  judgment  of  the  Inspector,  at  least  80  points.  

Perfection 100 

Total  disciedit    . 


Net  score. 


Not  now  in  use  bj'  Advanced  Register,  but  of  great  value  as  an  aid  in  judging  cattle. 
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Score  for  Holstein-Friesian  cow. 

(The  interlines  relate  entirety  to  the  method  of  ajipli cation  agreed  upon  by  the  Inspectors 
in  order  to  secure  uniformity  of  work.  The  abbreviations  are  as  follows  :  vs,  very,  slight ;  s, 
slight ;  m,  marked  ;  vm,  very  marked  ;  e  extreme.) 

Contents 

Head.  —  Decidedly  feminine  in  appearance  ;   fine  in   contour 2 

Discredit :  vs  ^/s  —  s  14  —  ^  ¥z  —  vm3/^  —  e  i. 

FoREHE.\D.  —  Broad  between  the  eyes  ;  dishing 2 

Discredit ;  vs  ^/s  —  s  14  —  ^  V2  —  vm  3/^  —  e  i. 
Face.  —   Ol  medium  length  ;  clean  and  trim  especially  under  the  eyes,  shovs-ii^g  facial 

veins  ;  the  bridge  of  the  nose  straight 2 

Discredit ;  s  i/s  ■ —  m  Yt  —  ^  V2  ■ 

Muzzle.  —  Broad  with  strong  lips •  .    .  i 

Discredit  .■  s  ^/g  —  w  1/4  —  e  V2  • 
Ears.  —  Of  medium  size  ;  of  fine  texture  ;the  hair  plentiful  and   soft  ;    the   secretions 

oily  and  abundant I 

Discredit  :  w  i/s  —  e  %. 

Eyes. — I^arge  ;    full;    mild;     bright 2 

Discredit  .•  s  i/s  —  w  ^  —  e  Vz- 
Horns.  — •  Small ;  tapering  finely  towards  the  tips  ;    set  moderatel3'  narrow   at  base  ; 
oval;   in  cUn  in  g  forward  ;   well   bent  inward;   of  fine  texture  ;   in  appearance 

waxy I 

Discredit :  w  i/g  —  ^  /4. 
Neck.  — -I/Ong  ;  fine  and  clean  at  juncture  with  the  head  ;  free  from  dewlap  ;  evenly 

and   smoothly   joined    to   shoulders 4 

Discredit :  vs  ^/s  —  s  Yi^  —  m  Vo  —  vm  3/4 —  e   1. 
Shoulders.  — Slightly  lower  than  the  hips  ;    fine  and    even   over   tops  ;    moderately 

broad  and  full  at  sides 3 

Discredit :  vs  '^/s  —  s  14  —  w  %  —  vm  3/4  —  e  1. 
Chest.  —  Of  moderate  depth  and  lowness  ;  smooth  and  moderatelj- full  in  the  brisket ; 

full  in  the  forefianks  (or  through  the  heart) 6 

Discredit  .•  i;s  1/4  —  s  %  —  mi  —  vm  i  %  —  e  2. 

Crops. — Moderately  full 2 

D  iscredit :  vs  y^  —  s  %  —  m  ^/^  —  vm  1  %  —  e  2. 

Chine.  —  Straight  ;  strong  ;  broadly  developed,  with  open  vertebrae 6 

Discredit,  ws  i/g  ■ —  s  ^  —  w  %  —  vm  3/4  —  e  i. 
Barrel.  — •  lyong  ;  of  wedge  shape  ;  well  rounded  ;  with  a  large  abdomen,  trimlj^  held 

up  (in  jud.ging  the  last  item  age  must  be  considered) 7 

Discredit :  vs  ''■/s  ■ —  s  %  —  ^  %  ■ —  ^^  3/4  —  ^   -^  • 
I<oiN  AND  HIPS.  —  Broad  ;  level  or  nearly  level  between  the  hook-bones  ;   level  and 
strong  laterally  ;     spreading    from  chine  broadly   and   nearlj'    level ;   hook- 
bones  fairly  prominent 6 

Discredit :  vs  ^/s  —  s  14  —  ^  V2  —  vm  3/4  —  e  1. 
Rump.  —  Eong  ;  high  ;  broad  with  roomy  pelvis  ;  nearly  level  laterally  ;  comparative- 
ly full  above  the  thurl ;  carried  out  straight  to  dropping  of  tail 6 

Discredit :  vs  ^/s  —  s  %  —  w  V2  —  '"'*  3/4  —  ^  ^  • 

Thurl.  —  High  ;  broad 3 

Discredit :  vs  Y^  —  s  Y;>  —  m  i  —  vm  i  Y>  ~~  ^  2- 
Quarters.  —  Deep  ;  straight  behind  ;  twist  filled  with  development  of  udder  ;  wide 

and  moderately  full  at  the  sides 4 

Discredit :  vs  ^/s  —  s  ^  —  w  %  —  '"'*  2/4  —  e  i . 
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Contents 

Flanks.  —  Deep  ;     comparatively     full 2 

Discredit :  vs^/&  —  s  ^  —  >«  %  —  ^'>^  3/4  —  ^  i  • 
I<EGS. —Comparatively  short ;  clean   and  nearh^   straight;    wide   apart;    firmty   and 

squarely  set  imder  the  body  ;  feet  of  medium  size,  roimd,  soUd  and  deep    .    .  4 

Discredit :  vs^/f,  —  s  V4  —  ^  Vz  —  vm  3/4  —  c  i. 
Tail.  — l,arge  at  base,  the  setting  well  back  ;  tapering  finely  to  switch  the  end  of  the 

bone  reaching  the  hocks  or  below  ;  the  switch  full 2 

Discredit :  s  i/s  —  m  %  —  «  V2- 
Hair  and  hl\ndling.  —  Hair  healthful  in   appearance  ;   fine,   soft  and   furn,'  ;    the 
skin   of  medium   thickness  and  loose  ;  mellow  under   the  hand  ;   the  secre- 
tions oily,  abundant  and  of  rich  brown  or  yellow  colom- 82 

Discredit:  sv  y^  —  s  Yo  —  mi  —  vm  i  14  —  ^2. 
MAMM.ARY  VEINS.  —  Very  large  ;  very  crooked  (age  must  be  taken  into  consideration 
in  judging  of  size  and  crookedness)  ;    entering    very   large    or  numerous  ori- 
fices ;  double  extension  ;  with  special  developments,  such    as    branches,  con- 
nections, etc 10 

Discredit :  vs  %  —  s  %  —  ^  '^  —  ^'^*  i  V2  —  ^2. 
Udder.  —  Very  capacious  ;  very  flexible  ;  quarters  even  ;  nearly  filling  the  space  in 
in  the  rear  below  the  twist,  extending  well  forward  in  the  front  ;  bioad  and 

well  held  up 12 

Discredit :  vs  y^  —  s  Vq  —  w  i  —  vm  i  Yo  ■ —  e  2. 

Teats.  —  Well  formed  ;  wide  apart,  plumb  and  of  convenient  size 2 

Discredit ;  us  V4  —  s  i/i  —  m  i  —  vm  i  14  —  ^2. 

Escutcheon.  — I^argest ;     finest      2 

Discredit :  I'S  14  —  si- — ni  2  —  vm  ^  —  e  4. 

*  Gener.al  Vigor.  —  For  deficiency  Inspector  shall  discredit  from  the  total  received 

not   to   exceed   eight  points. 

Discredit :  vs  i  —  s  2  —  m  3  —  vm  5  —  e  8. 

*  General  symmetry  and  fineness.  —  For  deficiency  Inspector  shall  discredit  from 

the  total  received  not  to  exced  aight  points. 
Discredit:  vs  i  —  s  z  —  m  2  —  t"w  5  —  q  9. 

*  GENEltAL  STYLE  AND  BEARING.  —  For  deficicnce  Inspectors  shall  discredit  from  the 

total  received  not  to  exceed  eight  points. 
Discredit :  vs  i  —  s  2  —  vm  3  — ■  m  5  —  e  8. 

*  Credits  for  Excess  of  Requiiement  in  Production.  —  A  cow  shall  be   credited   one 

point  in  excess  of  what  she  is  otherwise  entitled  to,  for  each  and  every  eight 
per   cent  that  her  milk  or  butter  record  exceeds   the  mminium  requirement. 

*  In  scaling  for  the  Advanced  Register,   defects   cause   solely   by   age,  or  by  accident 

or  by  disease  not  hereditary,  shall  not   be   consideied.     But   in   scaUng  for 
the  show  ring,  such  defects  shall  be  considered  and  duly  discredited. 

*  A  cow  that  in  the  judgment   of  the   Inspector  will  not   reach  at  full  age,  in  milking 

condition  and  ordinary  flesh,    1,000    lbs    weight,    shall    be  disqualified    for 
entry  in   the   Advanced   Register 

*  No  cow  shall  be  received  to  the  Advanced  Register  that,  with  all  credits  due  her, 

will  not  scale,  in  the  judgment  of  the  Inspector,  at  least  75  jioints.     (See  in 

last  paragraph  of  Rule  VI  an  exception  to  these  requirements.).  

Perfection 100 

Total  discredit 


Net  score 


*  Not  now  in  use  by  Advanced  Register,  but  of  great  value  as  an  aid  in  judging  cattle. 
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1 194  -  Score  Cards  for  Simmenthal  Cattle.  —  Sec  this  Bulletin,  No.  1158. 

1 195  -  Establishment  of  a  Herd-Book  for  the  Caracu  Breed  of  Brazil.  —  /!  Esianda, 

4th  Year,  No.  5,  pp.  147-149.  Porto  Alegre,  May  1916. 

A  society  has  been  founded  for  the  Brazilian  Caracu  Cattle  (i)  in  the 
State  of  Sao-Paulo,  Brazil,  under  the  patronage  of  the  Ministry  of  Agri- 
culture. It  is  open  to  all  breeders  living  in  the  State  of  Sao-Paulo. 

In  the   Caracu   Herd-Book  can  be  entered. 

i)  Pure  bred  animals,  intended  for  breeding,  belonging  to  a  member, 
and  having  been  passed  by  the  Committee  of  Registration. 
2)  Offspring  of  parents  already  entered. 

Such  animals  are  registered  onl}'  pro\nsionally.  They  will  be  definitely 
entered  only  they  have  reached  the  prescribed  age  and  then  only  after  a 
fresh  examination. 

The  registrations  are  free.  The  Commission  of  Registration  nominated 
by  the  Societ}^  will  visit  the  farms  of  members  twice  a  year  in  order  to 
examine  pure  bred  animals  for  registration  in  the  Caracu  Herd-Book.  The 
Commission  is  composed  of  two  live-stock  experts  of  the  Ministry  of  Agri- 
culture, an  official  veterinary-  surgeon  and  three  practical  breeders  elected 
from  amongst  the  members. 

Members  must  communicate  the  birth  of  calves  from  pedigree  animals 
not  more  than  two  months  after  calving  ;  when  pedigree  animals  change 
hands  the  names  of  buyer  and  seller  must  be  given.  The  death  of  registered 
animals  must  be  notified. 

For  every  registered  animal  a  certified  pedigree  may  be  obtained  signed 
by  the  president  and  secretary  of  the  Society  and  endorsed  by  the 
Ministry  of  Agriculture  of  the  State  of  Sao-Paulo.  All  the  animals  definitely 
registered  in  the  Caracu  Herd-Book  must  bear  the  mark  of  the  Society 
and  their  respective  numbers. 

A  revised  edition  of  the  herd-book  will  be  published  every  year  by 
the  Society.- 

1 1 96  -  Dairying  on  the  River  Murray  Areas.  —  i^.^ne,  g.,  in  The  journal  of  Agriculture  of 

South  Australia,  Vol.  XIX,  No.  12,  pp.  1043-1046.  Adelaide,  July  igi6. 

In  a  paper  read  before  the  Conference  of  River  Murray  Branches  of 
the  Agricultural  Bureau  on  the  development  of  milk  production  in  the  arid 
and  irrigated  parts  of  this  region,  the  writer  deals  fully  with  the  problem 
of  the  production  of  forage  in  the  summer  months  and  emphasises  the 
importance  of  ensilage  in  the  feeding  of  dairy  cattle. 

According  to  the  writer  it  is  only  by  the  preservation  of  forage  in  the 
silo  that  milk  production  can  be  successfully  undertaken  on  farms  deprived 
of  irrigation.  Otherwise  the  advantages  to  be  obtained  during  the  period 
of  the  year  when  green  forage  is  available  are  nullified  by  the  losses  to  which 
agriculture  is  exposed  in  the  dry  months,  when  the  production  of  forage  is 
impossible  withoiit  irrigation.  Milk  production  in  areas  which  are  semiarid 
or  where  the  rains  are  irregular,  must  henceforward  be  considered  as  closely 


(i)  See  R.  October  1916,  No.  1093. 
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connected  with  the  ensilage  of  the  forage,  and  the  silo  would  lend  a  strong 
support  and  a  factor  of  success  to  cattle  and  sheep  breeding  in  these  areas. 
The  overhead  silo,  cylindrical  and  built  of  stone  or  lime-concrete  gives 
the  best  results.  Maize  and  sorghum  are  the  silage  crops  most  emplo^'ed ; 
but  oats,  barley  and  wheat  also  give  good  results,  if  care  is  taken  to  ensile 
them  as  soon  as  they  are  reaped  at  the  beginning  of  the  ripening  of  the 
grain.  The  good  results  obtained  with  the  Jersey  breed  of  cows  is  described, 
and  the  crossing  of  typical  milking  strain  Jersey  bulls  with  Ayrshire  and 
Shorthorn  cows  is  recommended.  The  average  production  of  the  writer's 
herd  was  well  over  6,300  lbs.  of  milk  per  cow  for  eight  months.  The  writer 
does  not  consider  that  machine  milking  has  sufhcient  advantage  over  hand 
milking  to  give  it  the  preference.  It  is  a  mistake  to  give  calves  skim  milk  too 
soon.  When  the  mother's  milk  is  discontinued  the  calf  should  receive  at 
first  half  ordinarj^  and  half  separated  milk.  To  ensure  success  either  in  milk 
or  butter  selling,  the  animal  heat  shoiild  be  got  out  of  the  fluid  at  the  earliest 
possible  mom.ent. 

1 1 97  -  Mendelism  of  Short  Ears  in  Sheep.  —  ritzm.^n  e.  g.,  in  juumai  of  Af,ricuiiura 

Research,  Vol.  VI,  Xo.  ::o,  pp.  797-798.  A\'ashington,  D.  C,  August  14,  1916. 

The  ordinary  ear  lengths  of  the  various  breeds  of  sheep  approximate 
very  closely  to  10  cm.  (4  inches)  or  a  little  over.  On  the  other  hand  the 
longest  of  the  "short  ears"  so  far  ob.served  in  a  mature  animal  measure 
7  cm.  (2  ^/4  inches),  and  they  are  somewhat  thicker  than  ordinary-  type 
of  ear.  The  transniissibility  of  this  feature  has  been  studied  by  the  writer 
at  the  New  Hampshire  Agricultural  Experiment  Station,  United  States, 
in  the  case  of  one  native  ewe  and  her  progeny,  vvhich  number  15  head, 
and  by  Dr  C.  B.  Davenport  of  the  Station  for  Experimental  Evolution, 
of  the  Carnegie  Institute,  who  bred  two  short  ear  animals  supplied  b}" 
the  writer. 

The  results  show  in  a  uniform  and  concordant  way  that  the  "  short 
ear  "  trait  con.stitutes  a  .simple  Mendelism  unit  factor. 

1 198  -  The  Travelling  of  Flocks  in  the  Dinaric  Zone  (Eastern  Adriatic).— dedijerj., 

in  Annales  de  (ien^ynpliu-,  Year  XX\',  Xo.  157,  pp.  347-365.  Paris,  September  15,  1916. 

The  annual  travelling  of  flocks  and  herds  to  upland  summer  grazing 
is  quite  distinct  from  other  forms  of  pastoral  migrations  such  as  is  practised 
by  the  nomads  of  the  steppes.  Travelling  shepherds  unlike  the  nomads  are 
really  attached  to  the  soil,  not  only  in  their  lowland  villages  but  also  in  the 
mountain  pastures  which  they  visit  periodically.  This  summer  migration 
finds  its  true  home  in  the  Mediterranean  region  for  besides  being  usual 
amongst  the  primitive  peoples  of  the  Caucasus,  Asia  Minor  and  North 
Africa,  it  is  practises  by  the  most  highly  civilized  European  nations,  and  is 
a  standing  proof  that  analogous  geogra])hical  factors  entail  analogous  so- 
cial developments.  Working  from  Belgrade,  the  writer  has  spent  several 
years  studying  the  migrations  in  the  mountain  s^'stem  nmning  down  the 
eastern  side  of  the  Adriatic  in  order  to  determine  how  far  the  custom  is 
modified  by  the  physical  character  of  the  surface. 

Three  forms  of  pastoral  life  are  distinguished  :  i)-  the  travelling  flocks 
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of  the  coast  ;  2)  the  non-migrating  flocks  of  the  Mid-dinaric  zone,  and 
3)  the  migrating  flocks  of  the  Pannonian  Plain.  These  three  groups  cor- 
respond to  the  three  divisions  of  the  region  brought  about  bj'  the  position 
of  the  mountain  range  which  runs  from  north  west  to  south  east.  On  the 
Adriatic  side  the  country  shows  all  the  signs  of  the  Mediterranean  in- 
fluence in  climate,  flora  and  fauna  ;  but  on  the  Pannonian  Plain  which  is 
on  the  northern  and  north  eastern  side  of  the  ridge,  the  climate,  flora 
and  fauna  of  Central  Europe  prevail.  Between  these  two  zones  lies  the 
region  of  high  mountains  where  conditions  of  life  have  arisen  somewhat 
similar  to  those  found  in  Alpine  regions. 

I.  The  travelling  of  flocks  in  the  Adriatic  zone.  —  Between  the  coast 
and  the  watershed  3  regions  are  distinguished  :  i)  the  low  region,  reaching 
up  to  800  to  2500  ft.  in  its  highest  parts,  occupied  by  the  villages  of  the 
people  who  undertake  the  summer  migrations,  2)  the  intermediate  zone 
where  stock  raising  is  practised  without  migrations  ;  3)  the  zone  of  summer 
pastures  on  the  high  mountains,  occupied  intermittently.  Migrations  begin 
early  in  June.  In  the  low  region  the  drought  is  severe  and  the  population 
labour  incessantly  to  increase  the  water  supply.  With  infinite  trouble  too, 
they  reclaim  and  cultivate  small  isolated  pieces  of  land,  going  so  far  in 
some  places  as  to  gather  manure  in  the  village  streets  to  place  in  the  cre- 
vices of  rocks  and  then  planting  vines  therein.  In  other  places  they  build 
walls  across  the  dry  beds  of  torrents  so  that  in  the  rainy  season  a  sediment 
should  be  deposed  ;  by  persevering  for  30  years,  one  man  has  obtained  a 
field  yielding  2  tons  of  maize  by  such  means. 

Where  a  suitable  hill  adjoins  the  village,  lambing  stations  are  often 
established  at  altitudes  of  1500  to  2500  ft.  to  which  the  flocks  are  brought 
from  the  high  mountain  for  the  winter  season,  but  if  there  is  no  convenient 
hill  of  that  kind  then  the  flocks  are  brought  right  down  to  the  villages. 
Where  the  neighbouring  foothills  reach  an  altitude  of  over  4000  ft.  then 
the  flocks  do  not  need  to  migrate  to  the  high  mountains  for  summer  pasture. 

In  the  region  of  Duvno  (western  Herzego^dna)  the  migrations  depend 
on  the  water  table.  During  exceptional  droughts,  it  may  occur  that  shep- 
herds who  have  returned  home  from  the  high  mountain  in  early  autumn 
have  to  take  their  flocks  back  to  higher  altitudes  for  water.  On  some  routes, 
such  as  those  from  the  arid  Karst  region,  there  are  regular  halting  places 
where  the  shepherds  remain  for  some  time. 

A  more  primitive  form  of  migration  exists  in  some  parts  where  the  en- 
tire population  leaves  the  ^nllages  for  six  months  of  the  year  and  accom- 
panies the  flocks  to  the  high  mountains.  In  other  parts  where  the  land  is 
more  fertile,  tillage  has  largely  replaced  stock  raising  and  migrations  have 
been  abandoned  on  account  of  the  small  size  of  the  flocks. 

II.  The  non-migrating  flocks  of  the  Mid-dinaric  zone.  —  This  zone  con- 
sists of  a  high  region  (above  2300  ft.  on  the  Adriatic  side)  where  the  rainfall 
is  well  distributed  throughout  the  year  and  the  sunmier  heat  never  excess- 
ive. Local  migrations  only  take  place  from  the  deep  river  valleys  which 
even  in  those  altitudes  are  unbearably  hot  in  summer.  Being  very  narrow 
the  cultivated  surface  is  very  restricted  and  further  it  is  planted  in  fririt 
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trees,  so  that  the  summer  pasturing  of  Hvestock  is  a  difficult  matter.  The 
herds  are  consequently  sent  to  the  neighbouring  nunuitain  sides. 

III.  The  migrating  flocks  of  the  Pannonian  zone.  —  On  the  north  eastern 
side  of  the  ridge  the  migrations  are  in  the  opposite  direction,  i.  e.  from 
mountain  villages  to  lowland  pastures,  and  take  place  twice  a  year,  in  au- 
tumn and  in  spring.  Whereas  the  migrations  on  the  Adriatic  side  are  under- 
taken on  account  of  heat  and  drought,  the  flocks  on  the  Pannonian  side 
are  driven  to  the  mountains  by  snow  and  excessive  cold.  In  the  autumn, 
flocks  of  800  to  1000  sheep  come  down  to  the  plain  for  pasture  and  when 
the  first  snow  occurs  return  to  the  mountain  where  they  winter  in  barns. 
Then  in  spring  they  come  down  again  for  what  is  known  as  the  "  lambing 
migration  ". 

1199  -  A  Model  Poultry  Farm  in  Uruguay.  —  El  Estandcro,  6th  Year  No.  137,  pp.  y-n- 

Montevideo,  June  15,  1016. 

The  most  important  poultry  farm  in  Uruguay  is  situated  close  to  the 
station  of  Toledo.  It  was  established  in  1913  by  the  Government  with  a 
total  head  of  350  birds,  comprising  200  I.eghorn  fowls  obtained  from  the 
United  States, "lOO  Prat  Catalonians  of  Spanish  origin,  groups  of  three  fowls 
each  of  the  breeds  White  Plymouth  Rock.  Bastard  Plymouth  Rock,  Buff 
Orpington,  FaveroUes  Wyandotte  (simple  comb  and  rose  comb),  and  Mi- 
norca,  and  20  ducks  of  the  Pekin  breed. 

In  1915  the  farm  produced  39  S77  eggs.  Of  these  6240  were  given  to 
farmers  for  breeding,  8000  were  sold  for  consumption  and  the  farm  set  the 
remainder  obtaining  9873  chickens  and  200  ducklings  of  the  Pekin  breed. 
In  the  same  year  5000  fowls  were  sold.  A  head  of  300  fowls  and  300 
ducks  now  maintained  on  the  farm. 

The  farm  is  provided  with  the  most  up  to  date  plant.  It  can  breed 
3000  chickens  per  annum  and  its  20  incubators  have  a  capacity  of  4800  eggs. 
The  chickens  are  kept  shut  up  for  one  month  ;  they  are  then  transferred 
to  a  special  rearing  house,  and  from  there  to  large  enclosures.  By  far  the 
largest  proportion  though  are  sold  immediately  they  are  hatched.  In  crdei 
to  avoid  all  possibility  of  contagion,  water  is  di.stributed  from  a  tank  to  all 
enclosures  and  poultry-  houses  in  such  a  way  that  no  two  chickens  can  drink 
from  the  same  place.  A  5  HP  oil  engine  is  used  for  a  pump  and  for  driWng 
the  other  mechanical  devices  required  by  the  farm. 

The  administration  of  the  farm  is  entrusted  to  a  manager  and  an  as- 
sistant  who   work  under  general    directions   from   a  committee. 

1200  -  The  "  Ideal"  Crespi-Balbi  Hive.  —  L'Ai^ricnltmr  mndemo,  Year  III,  No.  .S,  pp.  131- 
133.  Turin,  August  1916. 

The  International  Museum  of  Agriculture  at  Turin  has  received  and 
reported  on  a  new  hive,  the  "  Ideal  ",  sent  by  its  inventor  Mr  C.  Crespi- 
Badh  of  Busto  Arsizio  (Italy).  It  is  an  im])rovement  on  the  type  originally 
introduced  by  Pettitt  in  England  and  by  Tonelli  in  Italy,  and  combines 
the  good  qualities  of  the  American  and  German  hives. 

In  the  Pettitt-Tonelli  type  the  moveable  frames  have  curved  sides 
while  in  the  new  type  the  sides  are  straight  and  in  the  form  of  a  pentagon. 
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Two  very  fine  wires  which  also  serve  to  attach  the  comb  foundations  bind 
each  frame  together  with  great  rigidity.  Though  the  frames  are  placed  lon- 
gitudinally in  the  hive  draughts  are  prevented  by  having  the  entrance  at 
the  bottom  and  right  in  the  middle.  The  frame  of  the  supers  is  only  5  in. 
high,  the  better  to  prevent  the  queen  from  going  up  into  it. 

When  it  is  required  to  examine  the  hive,  the  top  may  be  lifted  off  if 
the  weather  be  warm  enough,  otherwise  one  or  other  of  the  side  walls  may 
be  removed.  By  this  means  only  half  the  sections  are  uncovered  at  any 
one  moment  and  for  a  much  shorter  time  than  is  possible  with  the  German 


The  "Ideal"  Crespi-Balui  hive. 
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Ready  for  use. 


hives.  For  casual  examinations  the  mirror  placed  in  the  rear  wall  is  used 
When  necessary  the  bees  may  be  fed  through  a  hole  in  the  front  wall. 

The  walls  of  the  hive  are  nearly  i  14  in.  thick  and  give  ample  protection 
against  temperature  changes  ;  it  has  been  shown  in  Lombardy  that  the 
increase  in  yield  obtained  in  hives  with  cavity  walls  is  not  sufficient  to  com- 
pensate for  the  increased  cost  of  the  hive. 

A  new  feeder  has  also  been  put  on  the  market  by  Mrv  Crespi-Balbi. 
It  is  a  combination  of  the  Guzzi  type  with  Root's  "  Simplex  ". 
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1201  -  Ontario  Beekeepers  Association  Honey  Crop  Report  for  1916  in  The  Canadian 

Horticulturist  and  Beekeeper,  Vol.  24,  N°.  9,  p.  225.  Peterboro,  Ont.  September  1916. 
The  White  Honey  Crop  in  50  counties  of  Ontario,  in  1916,  according 
to  the  Ontario  Beekeepers'  Association,  was  2127903  pounds,  from  23  763 
colonies  (spring  count)  with  an  average  of  89,6  pounds  per  colony.    The 
honey  crop  in  1915  was   i  175  871  pounds  from  20  402  colonies. 

1202  -The  Work  of  the  Institute  for  Research  on  Silkworms  atPortici  (Italy).  — acqua 

C,  Rendiconti  delF Instituio  bacologico  delta  R.  Scitola  siiperiore  di  Agricoltura  in  Portici, 
Vol.  I,  pp.  1-98.  Portici,  1916. 

I.  Experiments  on  the  digestion  of  silkworms.  —  In  order  to  investigate 
the  digestibility  of  proteins,  fats  and  carbohydrates  by  silkworms  a  quant- 
ity of  intestinal  juice  was  extracted  from  worms  under  normal  conditions 
of  rearing  and  its  effect  on  the  various  substances  was  studied  in  vitro. 
The  presence  of  an  active  protease  was  proved.  This  ferment  works  in  an 
alcaline  medium  and  must  be  considered  of  the  nature  of  a  trypsin,  acting 
on  blood  fibrin  and  on  egg  albumen  either  in  the  liquid  or  coagulated  form. 
Starch  and  fats  were  untouched  and  this  was  confirmed  by  microchemical 
tests  carried  out  on  pieces  of  ingested  mulberry  leaf  which  were  removed 
from  various  parts  of  the  intestinal  tract.  On  the  other  hand,  as  soluble 
sugars  which  are  contained  in  considerable  quantities  by  the  leaf  were  di- 
gested, the  starch  in  the  leaf  must  be  absorbed  indirectly.  The  cell  mem- 
branes of  ingested  leaves  remained  absolutely  unaltered,  so  that  absorption 
of  protein  substances  from  the  cytoplasm  could  only  take  place  after  the 
rupture  of  the  cell  walls.  With  regard  to  the  chlorophyll,  it  would  seem 
certain  that  where  the  tissue  was  disintegrated  the  pigment  contained  in  the 
chloroleucites  was  absorbed,  but  where  the  chloroleucites  remained  enclosed 
inside  the  cells,  the  pigment  remained  unaltered.  This  fact  was  confirmed 
by  a  spectroscopic  test.  The  secretions  from  the  anterior  and  middle  por- 
tions of  the  intestine  were  precisely  similar  in  their  effect,  but  the  secretion 
from  the  posterior  part  of  the  intestinal  tract  was  absolutely  inactive. 

II.  Phototaxy  in  silkworms  (i). 

III.  Experiments  on  the  absorption  of  glucose  by  stems  and  leaves  of  mul- 
berry trees.  —  In  a  previous  paper  (2)  a  description  has  already  been  given  of 
the  methods  adopted  for  obtaining  the  absorption  of  liquids  by  the  aerial 
parts  of  plants.  It  consists  in  cutting  through  the  petioles  near  the  blade 
of  the  leaf  or  cutting  the  tips  of  young  shoots  and  placing  the  cut  surfaces 
in  the  solution  to  be  tried.  The  method  was  applied  to  Morns  alba,  using 
a  solution  of  5  per  cent  glucose  for  the  cut  ends  of  young  shoots  or  a  solution 
of  6  to  10  per  cent  applied  in  a  glass  tube  to  a  wound  made  in  the  trunk 
of  the  tree.  Where  the  experimental  plants  were  ver}^  young,  the  glucose 
absorbed  had  a  very  marked  effect  :  growth  was  increased  ;  the  shoots  were 
longer  and  thinner  and  much  less  rigid  so  that  they  required  support  ;  the 
leaves  were  larger  and  thinner  showing  a  considerable  reduction  of  the  pal- 
issade   and  spongy  tissues.     With  the  medium-sized  plants  the  growth  was 
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(i)  See  R.  March  1916,  No.  328.  {Ed.) 

(2)  Rendiconti  delV Accadcmia  dci  l.incei,  Vol.  XXIII,  191  3. 
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still  affected  but  to  a  less  degree  an  dwith  adult  trees,  the  differences  obtained 
were  very  small.  A  microscopic  examination  re\-ealed  equal  quantities  of 
starch  in  the  leaves  of  the  test  plants  and  of  the  control  plants,  and  Fehling's 
solution  showed  no  accumulation  of  glucose  in  the  treated  leaves,  so  that 
it  may  be  concluded  that  the  absorbed  solution  was  used  up  in  the  develop- 
ment of  the  plant. 

IV.  An  electric  bell  for  giving  ivarning  of  changes  of  temperature  during 
incubation.  —  The  writer  has  invented  a  new  instrument  to  ensure  a  constant 
temperature  during  incubation.  It  is  sensitive  to  half  a  degree  C,  is  simple 
and  inexpensive,  and  may  be  obtained  from  Carosi,  Rome  for  2  lire. 

V.  Autumn  rearing  of  silkworms.  —  Autumn  rearing  as  a  whole  has 
not  proved  a  success  chiefly  owing  to  the  imperfect  preparation  of  the 
graine.  The  stripping  of  mulberry  trees  in  autumn,  if  properly  carried  out, 
need  entail  none  but  the  very  slightest  injury  to  the  trees,  and  where  the 
trees  are  abundant  the  supply  of  leaves  should  offer  no  difficulty. 

Some  of  the  methods  of  obtaining  graine  for  autumn  hatching  are 
to  be  condenmed,  i.  e.  the  use  of  eggs  from  the  previous  season  or  from 
a  very  early  spring  hatching  after  storage  at  low  temperature  during  the 
summer.  Other  methods  jdeld  worms  of  doubtful  vigour,  as  for  instance  the 
Quajat  method  where  the  graine  is  prepared  in  October,  estivates  during 
the  winter,  and  hibernates  during  the  summer.  Occasional!}'  the  use  of 
retarded  eggs  has  been  recommended  before  they  have  been  tested  tho- 
roughly under  practical  conditions  (e.  g.  the  retardation  of  spring  eggs  by 
means  of  electricity,  acids,  etc.).  The  best  method  is  undoubtedly  that  of 
Dr  CrivEi.ti  ;  it  is  known  as  the  «  enibryostatic  »  method,  and  has  given 
excellent  results  in  practice  over  a  number  of  years.  Details  of  the  manage- 
ment have  been  kept  secret,  but  in  general  outline  they  must  resemble 
that  of  Martini  (given  below)  as  both  yield  identical  results 

Management  of  silkworms  under  the  Martini  system. 

Temperature  at  which  the 

silkworms  must  be  maintained 

"C. 

Period  of  estivation  : 

From  laying  time  to  end  of  August 22  to   27 

During  September 20    "    22 

"        October 17    "    20 

From  November  to  end  of  Februar}- 16    "    17 

"     March  i  to  20 8    "    10 

Period  of  hibernation  : 

From  March  20  to  July  30 2    "     3 

"    August  I  to  about  August  15  when  incubation  begins.    .  gradual  rise 

The  writer  states  that  20  years  ago  he  had  the  ojjportunity  of  seeing 
some  extensive  rearings  carried  out  with  graine  supplied  by  Dr  Crivelli  and 
even  tested  the  eggs  himself.  In  every  case  most  satisfactory  results  were 
oVjtained.  Autumn  rearing  had  become  po]iularized  to  the  point  of  being 
a  matter  of  ctirrent  practice  in  parts  of  Central  Italy,  but  with  the  spread 
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of  the  practice,  the  sale  of  unreliable  graine  became  common  and  led  finally 
to  a  season  of  complete  and  general  failure  after  which  autumn  rearing  fell 
into  disrepute  and  was  abandoned. 

1203  ~  The  Work  of  the  Experiment  Station  for  Silk  Worms  at  Murcia,  Spain,  1910  to 

1914.  —  V'iRGiLi  A.,  in  Ministcrio  (if  Fomcnto,  Dircccon  general  dc  Agrcultiini,  Minas  y 
Monies,  Eslacion  scricola  di  Murcia,  Mcmoria  descriptiva  de  los  principales  trabajos  reali- 
zados  y  resultados  oblenidos  desde  1°  de  Diciemhre  de  1910  hasla  el  13  Enero  de  1914,  traslado 
de  la  estacion  y  aplicacidn  de  los  servicios,  pp.  i-ioo.  Murcia,  1915. 

i)  Variety  Trials.  During  the  three  years  1911  to  1913,  210  gms. 
of  graine  was  obtained  from  Italy,  France,  Japan,  China  and  other  Spanish 
provinces  and  tested  at  Murcia ;  the  more  suitable  varieties  were  then 
selected  and  acclimatised  for  subsequent  distribution  to  rearers.  Some 
Italian  varieties  proved  particularh-  successful,  being  heavier  3'ielders 
than  the  native  varieties  and  producing  a  silk  which  finds  a  ready  mar- 
ket both  in  Spain  and  at  Marseilles.  The}'  have  not,  however,  reached 
the  stage  of  distribution  as  they  are  not  yet  fully  acclimatised. 

2)  Inciibaiion  of  graine  for  rearers;  inspection  of  home  incubation.  — 
A  new  State  service  was  instituted  1913  to  revise  and  bring  irp  to  date  the 
old  fashioned  systems  of  incubation  practised  in  the  district.  A  new  incu- 
bator of  120  oz.  capacit}^  was  invented  and  built  \>y  the  vStation  for  its  own 
use,  while  35  small  10  oz.  machines  and  a  nimiber  of  Orlandi  incubators 
(80  oz.)  were  lent  to  rearers  in  the  neighbourhood.  The  co.st  of  the  small 
incubators  (10  oz.)  was  17.5  pesatas  (145)  and  the  heating  arrangement 
for  each  would  come  to  another  2  pesetas.  Full  instructions  for  working 
were  supplied  with  each  incubator.  Inspectors  from  the  Station  also 
visited  135  farms  where  314  oz.  of  graine  were  being  dealt  with,  and  at  the 
vStation  itself  the  incubation  of  123  oz.  was  carried  out  for  128  rearers. 

3)  Microscopical  examination  of  silkworms  and  their  eggs.  —  Rear- 
ers were  invited  to  have  their  eggs  tested  for  pebrine  and  a  considerable 
amount  of  this  kind  of  work  was  carried  out  (Table  I).    At  the  same  time  a 

Table  I.  —  Results  of  the  microscopic  examination  of  silli-worm  eggs. 


Years 

Silk-worm  eggs  produced 
by  private  person 

Silk-worm  eggs  produced 
by  the  Station 

Number 
of  specimens 

Number 
of  cells 

Average 

per  cent 

of  infection 

Number          Number     '     ^^'ITi 
of  specimens       of  cells      ,  ,^/ ,"1^, 

1 

1911 1         177 

1912 237 

1913 t        930 

i 

21  9I(J           8.57  % 
37  105           6.43 
108  692         20.94 

38                6  915         10.90  % 
55              13075          6.60 
87             24  172        22.05 

free  course  of  instruction  was  offered  to  rearers  on  the  technique  of  exam- 
ination and  the  .provincial  council  awarded  a  microscope  as  a  prize  to 
all  those  who  became  thoroughly  proficient.  vSonie  rearers  took  full  advan- 
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tage  of  the  classes  and  registered  a  daily  attendance  during  the  3  years  191 1 
to  1913  in  spite  of  the  fact  that  their  homes  were  10  miles  away.  The  total 
number  of  men  entered  over  the  period  was  30  of  which  12  were  awarded 
the  prize.  In  1913,  owing  to  an  epidemic  of  flacherie  arising  irom  some  eggs 
imported  from  France,  the  number  of  worms  submitted  for  examination 
was  vastly  increased. 

4)  The  baking  of  cocouns.  —  Until  the  Station  was  established  the 
rearers  in  the  district  had  no  proper  baking  plant,  so  that  they  were  obliged 
to  market  their  cocoons  without  delay  and  often  lost  over  their  hurried 
transactions.  The  baking  was  immediatel}'  undertaken  by  the  Station 
free  of  charge  and  the  value  of  the  treatment  was  so  clearly  and  quickly 
demonstrated  that  a  cooperative  society  was  soon  formed  for  the  erection  of 
ovens  on  the  Murcia  plain.  In  the  3  years  1911  to  1913  the  new  plant 
dealt  with  over  25  tons  of  cocoons  for  its  members,  while  the  Station 
treated  about  22  tons  in  191T  and  8  tons  in  1912. 

In  1 913,  no  heating  was  done  at  the  Station  as  the  oven  in  the  new  pre- 
mises was  not  yet  ready. 

5)  The  free  distribution  of  eggs.  —  In  Table  II  are  set  out  de- 
tails of  the  distribution  of  silkworm  eggs. 

Tabi,e  II.   —  Silk-worm  eggs  distributed 
by  the  Silk  Experiment  Station  of  Murcia  between  1910-1913. 


Periods 

Provinces 

Villages 

Breeders            Amount  of  silk-worm  eggs 

December   1910 

Year             1911  

Year             1912  

Year            1913  

14 
20 
20 
20 

28 
42 
58 
46 

36 

96 
186 
240 

49  ounces  and  20,30  grms 
75       »           »     27.50     » 
116       »           »     20.78     » 
138       »           »     22.50     » 

6)  Demonstration  farms.  —  In  cases  where  the  nature  and  position 
of  a  farm  and  the  quality  of  its  farmer  make  it  .suitable  for  demonstration 
purposes,  the  Station  provides  a  free  equipment.  This  includes  yoitng 
mulberry  trees  to  supplement  or  enlarge  the  plantations,  graine  and  all  the 
apparatus  requirerl  for  the  rearing  of  silkworms,  including  an  incubator. 
When  possible,  a  skilled  workman  is  also  sent  from  the  Station  for  the 
rearing  season,  but  in  any  case  help  and  advice  are  always  given  and  these 
demonstration  farms  are  looked  upon  as  official  .sub-stations.  During  the  3 
3^ears  1911  to  1913,  39  such  farms  were  established. 

7)  Free  distribution  of  rnidberry  cuttings  and  seeds.  —  From  1910 
to  1913,  69  753  cuttings  and  t8  lbs.  of  seed  were  distributed. 

8)  Neic  headquarters  of  the  Station.  —  Th«?  vStatc  has  taken  over 
land  from  the  Province  in  order  that  the  Station  should  be  enlarged  and 
reorganised.  The  grounds  no  v.  include  2  %  acres  of  newly  planted  mul- 
berries, 210001-year  old  trees,  210002-year  old  trees,  and  90003-year 
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old  trees.    Irrigation  can  be  practised  if  necessary'  as  there  is  a  good  well 
with  a  motor  pump.     A  new  oven  for  cocoons  has  been  built. 

9)    Development  oj  the  various   branches.   -•  The  writer  points  out 
that  the  organisation  will  need  to  be  extended  more  particularly  as  follows: 

a)  The  cultivation  of  the  mulberry  tree  must  receive  m,ore  atten- 
tion, manurial  trials  shotild  be  made  and  methods  of  pruning  tested. 

b)  Itinerant  inspectors  and  advisers  should  be  appointed. 

c)  Cold  storage  should  be  established  for  the  hibernation  of  ^raine 
with  store  rooms  large  enough  to  hold  30  000  oz.  of  fir-.iine.  so  that  all  the 
rearers  of  the  Murcia  district  would  be  able  to  use  them. 

d)  The  Station  should  undertake  the  disinfection  of  rearing  houses 
as  enquiries  on  this  subject  are  constantly  being  received. 

e)  The  foundation  of  a  practical  School  of  Agriculture  and  of 
a  school  for  the  special  training  of  workmen  is  also  under  consideration. 

1204  -  Wild  Silkworms  of  Africa  —  See  this  Bulletin  N°.  1162. 
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1205  -  Manufacture  and  Co-operative  Supply  of  Agricultural  Machinery  and  Imple- 
ments in  the  Russian  Empire  in  1913  (i)  — i.  XI,EniEBoii  M.),  (Dechevoj  m.),  Manu- 
facture of  agricultural  machinery  in  Russia,  in  Mamuna  eh  cctbCKOJUo  Xosmioneio 
(Agricultural  Machinery),  Nos.  10  and  11,  pp.  392-394  and  430-434.  Kiev,  May  31  and 
June  15  1916.  —  IL  KoBAJib  B.  (Kovai,  V.  I).),  Co-operative  supply  of  agricultural 
machinei'y.  Ibid,  No.  i.  pp.  ri-i6.  Kiev,  January  15,  1916. 

I.  —  The  Office  for  Agricultural  Machinery  in  the  Russian  Ministry 
of  Agriculture  has  collected  data  as  to  the  manufacture  of  machinery  and 
implements  in  Russia  in  1913  The  more  important  of  these  are  as  follows. 
The  total  number  of  undertakings  engaged  in  the  production  of  agri- 
cultural machinery  and  implements  in  1913  was  921  (against  826  in  the 
previous  year),  of  which  770  were  in  48  provinces  of  European  Russia,  108 
in  Poland,  27  in  the  Caucasus  and  16  in  Siberia.  All  these  concerns  manu- 
factured in  1913  machines  and  implements  of  a  value  of  £  6  437  000 
(£  5  366 000  in  1911  and  £5  600  000  in  1912),  cf  which  £5  841  000  came  from 
the  provinces  of  Euro])ean  Russia,  £  491  700  from  Poland,  £  .45  oy»  from 
the  Caucasus  and  £  59  260  from  Siberia.  The  industry  has  developed 
especially  in  Southern  Russia,  n(;tably  in  the  province  of  Kheron,  followed 
in  decreasing  order  by  the  provinces  of  Ekatcrinoslav,  Taurida,  Kharkov 
and  the  Don  Cossacks.  Elsewhere  the  manufacture  of  farm  machinery  is 
higlily  successful  in  the  provinces  of  Moscow,  Orel,  Kiev,  lyivonia,  Warsaw. 
Perm,  Kaluga  and  Lublin. 
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[i)  On  this  subject  :  in  lyii,  sec  A'.  iyi.|,  Xu.  562  ;  in  i(ji_\  sec  A'.  1915,  Xo.  94( 
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As  regards  output  the  factories  are  divided  into  the  following  four 
groups : 

Value  of  output  of 
each  factory 


i)   less  than  £  i  064  .      ... 

2)  from  £  I  064  to  £  10  640 

3)  from  £  10  640  to  £  106  401; 

4)  more  than  £  106  400  .    .    . 


Number 
factorie 

of 
s 

Total  value 
of  output 

56S 

149  900 

248 

900  600 

96 

2  895  200 

9 

2  492  200 

Totals 


6  437  900 


Value  and  distribution  of  the  output  of  agricultural  machinery 
and  implements  in  1913 

£ 

/  Ploughs I  187000 

*  Harrows   and  cultiva- 

'       \  tors 147  000 

r  Rollers 13  000 


Implements  for  soil  cultivation 


I  347000 


n  rows 654  000 

Drills \  special   and  combined        59000 

broadcast 41  000 


Machines  and  implements  for  hay  making 


1' 


Sc3''thes 107000 

Mowers 900 

Rakes  and  tedders  .    .  3  000 

Baling  presses ....  35  000 


Machines  and  implements  for  corn  harvesting 


Sickles 58000 

Mowers 907  000 

Reapers 193000 

....  400 


r 

\  Binders 


754  000 


147  900 


I  158  400 


Thrashing  machines 


''  horse i  471  000 

*  steam 


hand  . 
special 


Apparatus  for  winnowing  and  sorting  grain. 
Machinery  for  manufacture  of  feeding  stuffs 

Motors 

Other  agricultural  niachines  and  implements 


23  000 
18  000 

I  521  000 

9  000 

265  000 

149  000 

356  000 

704  000 

The  third  group  is  thus  the  most  important,  Vv'hile  the  last,  with  only 
9  woiks,  produced  38.7  per  cent  of  the  Empire's  total  output. 

The  total  number  of  employees  engaged  in  the  industry'  in  1913  was 
about  40  000. 

The  valite  of  the  output  of  agricultural  machiner}'  and  implements 
in  1913  is  divided  as  shown  in  the  accompanying  table.  The  production 
of  thrashing  machines  comes  first,  followed  by  cultivating,  liarvesting 
and  sowing  machines;  then  come  niotor  machinery,  cleaning  and  sor1;ing 
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machines  and  final!}'  machines  for  preparing  food  stuffs.  The  largest  in- 
crease in  output  in  1913  was  in  thrashing  machines.  Before  the  war  the  de- 
mands of  Russian  agriculture  for  this  type  could  be  almost  completely 
satisfied,  with  the  exception  of  steam  thrashing  machines.  The  output  of 
very  small  works  is  not  included  in  the  abo^•e  data,  as  exact  figures  are  not 
available,  but  this  is  very  considerable  throughout  the  Russian  Kmpire. 
II.  --  The  co-operative  supply  of  farm  machinery  in  Russia  is 
assuming  some  importance.  .Actually,  of  a  total  value  (£  13  000  000)  of 
machines  sold  on  the  Riissian  market  in  1914,  10.8  per  cent,  or  £  i  502  000 
represents  purchases  made  by  members  of  credit  associations  or  by  their 
district    societies. 

The  developmetit  of  the  co-operative  sup])ly  of  agricidtural  machi- 
nery by  members  of  such  organisations  can  h-^  realised  from  the  following 
figures:  in  1912  i  638  co-operators  bought  goods  value  £  677  000;  in  191 3 
their  niunber  rose  to  2  457  and  value  of  their  purchases  to  £  i  on  000; 
in  1914  their  number  was  3  000,  or  20  per  cent  of  the  total  number  (15  000) 
of  co-operators  in  Russia  at  that  time. 

A  good  proportion  of  these  co-operators  are  combined  in  district 
societies.  Ele\-en  of  the  latter  included  723  co-operators,  or  24.1  per  cent  of 
those  dealing  in  agricultural  machinery.  The  total  purchases  made  by  the 
II  societies  in  IQ14  reached  £  lO-j  000,  or  7  per  cent  of  the  total  co-oper- 
ative supply.  The  majority  of  the  societies  belong  to  Southern  Russia  and 
the  value  of  the  purchases  made  by  each  of  them  ranges  from  a  minimum 
of  £  2  120  (Ekaterinslaw  S(X;iety)  to  a  maxinmm  of  £  32  000  (Ektarin- 
bourg  societ}-).  In  spite  of  the  large  differences  in  their  piuchases,  there  is 
a  common  side  to  the  societies'  activities  which  should  not  be  overlooked. 
The  co-operative  supply  of  machinery  is  not  limited  merely  to  acting  as 
middleman  between  the  manufacturer  and  the  farmer,  but  is  closely  re- 
lated to  the  improvement  of  agriculture  in  the  district  and  consequently 
is  co-ordinated  to  its  needs.  For  example,  almost  half  the  societies  have 
agricultural  experts  in  their  service  or  special  adviser  who  regularly  work 
for  them.  The  greatest  activity  has  been  displayed  b}'  the  Kouban  society 
which  has  its  own  st  iff  comprising:  6  agriculturalists,  a  special  expert  to 
the  society  and  advisers  in  special  branv_'hes. 

The  co-operative  societies  are  not  satisfied  with  dealing  only,  which 
does  not  toiich  the  problem  of  providing  th.e  population  with  agricultural 
machines^  and  accordingly  they  have  embarked  on  co-operative  manufac- 
ture. An  interesting  example  of  this  movement  is  found  in  the  venture  of 
the  Melitopol  society  which  has  put  up  a  factory  for  niaking  winnowing 
machines  with  an  actual  output  of  100  >  per  annum.  As  this  venture  proved 
vejv  successful,  the  directors  of  tlie  Melitopol  society  decided  last  year  to 
start  the  co-operative  manufaci-ure  of  other  agricultural  machines.  The 
Ekaterinbourg  society  has  also  shown  much  energy  in  the  construction  of 
its  factory:  the  initiative  of  this  organisation  has  been  favourably  received 
by  the  Ministry  of  Agriculture,  the  Imperial  Dinna  and  the  Zemstvos.  The 
idea  of  forming  co-o]^ertive  factories  for  agricultvind  machines  is  under 
consideration  in  other  societies,  and  if   the  latter  succeed  in    combining 
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in  one  organisation,  the  «  Ceiitral  Society  »,  the  problem,  according  to  the 
v.-riter,  should  be  solved  in  the  near  future. 

1206  -  Motor  Ploughing  in  France.  —  I.  De  Cabausse  p.  The  present  trend  of  mechanical 
cultivation,  in  La  Vie  agricole  et  rurale,  6th  year,  No.  41  (entirely  devoted  to  mechanical 
cultivation)  (i),  pp.  269-274,  5  figures.  Paris,  October  7,  1916. —  II.  1,efortH.,  New 
types  of  ploughs.  Ibidem,  pp.  275-278,  5  figures. 

I.  --  The  writer  begins  by  relating  the  drawbacks  of  the  light  petrol 
tractor  which  depieciates  quickly.  He  asks  if  there  is  not  good  cause  for  a 
return  to  steam  traction.  According  to  Massignon,  president  of  a  vineyard 
syndicate  in  Anjou,  steam  could  usefully  be  resumed  if  the  makers  would 
build  light  machines.     It  is  weight  only  which  puts  these  motors  into  dis- 


Fig.  I.  —  Bajac  counterbalance  plough  with  moveable  balance  weight. 


favour.  The  steam  engine  has  an  immense  advantage  over  the  petrol 
engine  in  flexibility :  the  former  can  develop,  if  necessary,  three  times  its 
nominal  power,  which  the  latter  cantiot  do,  and  it  gives  a  very  uniform 
speed  of  traction.  The  return  to  steam  traction  will  be  hastened,  according 
to  the  wTiter,  by  the  high  prices  of  paraffin  and  petrol,  which  are  likely  to 
be  permament  on  account  of  the  increased  consumption. 

Besides  the  question  of  the  tractor,  the  writer  discusses  the  choice 
of  the  cultivating  implement,  and  he  considers  the  advisability  of  replac- 
ing the  plough  with  coulter,  share  and  mould  board,  by  a  driven  implement. 

At  the  Grignon  trials,  organised  by  the  Minister  of  Agriculture  in  1913, 
the  judges  were  not  favourably  impressed  by  the  machines  with  driven  im- 
plements. The  writer  thinks  that  the  latter  should  not  have  been  rejected 


(t)  Besides  those  abstracted,  this  number  contains  the  following  articles  :  Dr.  Ch.ave.'vu, 
Mechanical  cultivation.  —  Schribatjx  Motor  cultivation  and  soil  tilth.  —  P.  Buchard.  De- 
monstration of  machines  for  motor  cultivation.  —  P.  Buch.\rd,  Public  trials  of  cultivating 
machinery  in  i<)i6.  (E.N.) 
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without  a  larger  raimber  of  trials:  their  success  depends  on  the  proportion 
of  moisture  present  in  the  soil  at  the  time  of  ploughing. 

The  writer  further  deals  with  cable  traction,  but  does  not  think  that 
there  is  much  scope  for  this  in  France. 

II.  The  majority  of  the  ploughs  used  for  motor  cultivation  are  iden- 
tical with  those  designed  for  animal  traction.  The  only  difference  is  in  the 
greater  number  of  furrows  which  they  can  make. 

It  is  difficult  to  improve  the  working  parts  of  ploughs  so  the  greater 
number  of  modifications  during  the  last  few  ^'ears  have  centred  round  the 
ease  of  handling  the  implement. 

The  writer  thinks  the  Baj'ac  counterbalance  p>lough  with  moveable 
balance  weight  is  particularly  interesting  (fig.  i):  the  effort  to  reverse  the 


Fig.   2.  —  Bajac  disc  plough. 


plough  at  the  headland  becomes  excessive  when  the  weight  of  the  machine 
is  increased.  In  order  to  avoid  this,  the  designer  has  placed  the  moveable 
balance  weight  on  a  sliding  rod  in  front  of  the  plough;  the  length  of  the  rod 
is  calculated  so  that  the  weight  of  the  moving  mass  almost  exactly  balan- 
ces that  of  the  body  when  it  is  at  the  extreme  end  of  the  rod.  The  effort 
required  to  turn  the  machine  is  then  very  slight;  on  the  other  hand,  when 
working,  the  weight  is  carried  a  little  behind  the  place  of  support,  on  the 
body  side,  which  increases  the  grip. 

The  writer  also  mentions  the  Bajac  disc  ])lough  (tig.  2)  and  the 
GiLTER  plough  with  automatic  lift,  (fig.  3)  .specially  designed  for  mechan- 
ical cultivation.  This  machine  uses  the  adhesion  of  the  soil  to  the  supportiiig 
wheels  of  the  plough  to  lift  the  shares.  The  shares  are  raised,  not  in  one 
block,  but  one  after  the  other;  the  same  method  is  used  for  starting  the 
furrows. 

To  mitigate  the  tram])]ing  of  the  animals  at  the  bottom  of  the  furrow, 
the  writer  notices  the  Gertani  plough;  he  also  mentions  the  Melani  ])lough 
with  turning  fore-carriage  —   the  P'lover  balance-plough  which  can  make 
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at  will  either  furrows  12  inches  broad  and  8  inches  deep  or  16  inches  broad 
and  12  inches  deep. 

Other  recent  improvements  tend  to  facilitate  the  manijnilation  at  the 
headlands;  in  the  system  Falkekberger  (i)  the  two  bodies  turn  si- 
multaneously around  a  horiz.ontal  axis,  the  rotation  being  caused  by  the 
reaction  of  the  ground  on  the  moving  body  through  the  agency  of  a  stop. 
The  "  Syracuse  Reversible  "  plough  has  two  boviies  mounted  on  separate 
beams,  one  turning  the  furrows  to  the  right,  the  other  to  the  left;  the  share 
is  lifted  by  a  pedal  or  by  a  spring  mounted  on  a  lever  which  transmits  the 
task  of  lifting  the  share  to  the  team,  leaving  the  driver  free  to  steer  the  team 


Fig.  3.  —  GiLTLR  plrmgh  with  automatic  lift. 

at  the  turns.  The  other  share  turns  automatically  and  the  whipple-trees 
come  into  place  by  sliding  to  the  end  of  a  hake,  so  that  the  machine 
follows  the  line  of  traction. 

In  order  to  lift  at  the  headland  in  some  types  of  multi-furrow  ploughs, 
the  tractor  driver  has  only  to  clutch  a  cam-shaft  when  all  the  shares  are 
successively  lifted.  The  power  reqtiired  is  thits  small  and  the  headland  is 
not  left  in  a  saw-tooth  pattern  which  reduces  the  tilth.  The  writer  also  de- 
scribes the  «  Leviathan  >-  drain-plough  (already  noticed  and  illustrated  in 
Bulletin  1915,  N.o  1329),  exhibited  at  the  vSmithfield  show  (London)  De- 
cember 1915  b}'  Messrs  Maclaren. 

1207  -  Simple   Method   of   Calculating  the  Cost  of  Mechanical  Cultivation.  —  de 

FoNTGALLAND   A.  (Correspondent)  in  Comptcs  Kendus  dcs  saiiict-s    dc   V Academic   d'Agri- 
cultiire  de  France,  Vol.  II,   No.  28.   Paris,  July  in,    iqi6. 

An  easy  method  of  finding'  the  cost  nf  work  to  be  paid  by  each  member 
of  the  organisations  for  mechanical  cultivation  is  very  desirable,  p^x- 
perience  of  motor-ploughing  shows  that  the  i^etrol  consumption  (and  hence 


(i)Seei?.  191 5,  No.  420. 
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the  net  cost  of  the  work)  varies  in  the  proportion  of  i  to  3,  according  to 
type  of  soil  and  the  depth  of  ploughing.  On  these  data  M.  de  Poncins, 
agricultural  advisor  to  the  «  Union  du  v*>ud-Est  >•  (France),  instead  of  taking 
as  a  basis  the  area  and  depth  of  work  or  the  time  taken,  has  found  it  mftch 
simpler  to  base  his  costs  on  the  acUial  consumption  of  petrol  on  the  work. 
The  members  thus  pa}' only  for  petrol  used,  at  net  price,  plus  a  sur- 
charge of  IS  lod  per  gallon  to  cover  other  costs,  calculated  in  the  follow- 
ing way: 

Assuming  that  the  tractor  works  on  a  average  150  days  each  year,  at  a  rate  of  5  acres  per 
day,  or  750  acres  per  annum,  and  that,  on  average  soils  it  uses  about  4  ^/^  gallons  of  petrol  per 
acre.     The  surcharge  then  amounts  to  8s  id  per  acre,  divided  as  follows  : 

s  d 

Depreciation  of  tractor:  £.480  in  4  years.     .    .  3         i  Y2 

Labour  :  2  men i         7 

Oil,  grease,  waste 11  V2 

Insurance  :  fire  and  accident  :   £13  per  annum.    .  4 

Repairs  :  £36  per  annum 11  V2 

Spares,  general  expenses,  sundries i^  V2 

Total  per  acre  .    .  ■.  8         i 

These  annual  costs  amount  to  £300  for  730  acres,  or  6::. 5  per  cent  of  the  price  of  the 
tractor. 

For  example,  if  a  member's  job  has.  consumed  88  gallons  of  petrol, 
he  pa^-s  the  society  the  cost  of  88  galls,   plus  88  X  is  lod  --  £  S  is  ^d. 

Taking  the  net  cost  of  petrol  at  2s  gd  per  gallon  and  supposing  two 
ploughing  jobs,  one  in  light  soil  using  2.1  gallons  per  acre,  the  other  in  very 
hea\'y  soil  (5.3  gallons  per  acre),  in  each  ease  the  cost  per  acre  will  work 
out  as  follows: 

Soil 


Petrol  used. 
Surcharge  . 


Light 

Very  heavy 

s        d 

s      d 

7       3V2 

14      7 

4     10 

9     8 

Total   ...  12       I  1/2       £143 

Accounts  are  thus  easy  to  make  out  and  the  management  is  simpler, 
since  it  is  only  necessary  to  measure  the  petrol  used. 

1 208  -  Dust  Explosions  and  Fires  in  Grain  Separators  in  the  Pacific  Northwest.  — 

Price  J.,  in  United  Stales  Department   of   Ag,ricullitre,    Bulletin,    No.    379.    Washington, 
D.  C,  August  1916. 

In  a  very  detailed  study,  the  writer  examines  in  the  first  ])lace  the  caus- 
es which  have  produced  some  166  ex]:>losions  from  the  middle  of  July  to 
che  end  of  September  1915.  He  then  shows  the  means  used  for  fighting 
these  as  well  as  the  results  obtained  which  were  most  conclusive. 

A  whole  series  of  observations  have  made  under  the  direction  of  the 
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Department  of  Agriculture  during  the  sinnnier  of  1914  (i).  The  hypothesis 
of  spontaneous  combustion  of  snmt-dust  which  was  current  at  this  time, 
lacks  confirmation.  It  was  abandoned  in  favour  of  the  theory  of  static 
electricity.  As  at  this  date  it  was  already  suspected  that  the  dust  produced 
during  threshing  had  been  the  cause  of  accidents,  the  Department  of  Agri- 
culture towards  the  end  of  the  1914  season  procured  samples  of  smut- 
dust  from  threshing  machines.  This  material  proved  to  be  extremely  im- 
flammable;  it  was  necessary  therefore  to  direct  the  investigation  in    this 

direction  in  order  to  solve  the  problem. 

This  important  question  was  examined  b}-  a  number  of  experts  from 
the  "  Bureau  of  Chemistr}^  ",  and  from  the  "  Office  of  Public  Roads  and 
Rural  Engineering  ".  In  about  150  cases  the  investigators  were  on  the 
scene  at  the  time  of  the  explosion  or  very  soon  after.  In  some  cases  the 
explosion  was  so  sudden  that  the  workmen  could  give  ver}-  little  in- 
formation. 

The  accidents  occuired  most  frequently  from  the  end  of  July  to  the 
end  of  August ;  from  6  to  10  explosions  each  daj^  were  recorded  during  this 
period  (2).  From  observations  made  in  128  different  cases,  the  most  critical 
time  of  the  day  is  from  2  to  7  p.  m.  In  81  per  cent  of  the  cases  the  fires  were 
put  down  to  dust  explosions  ;  in  the  other  cases  the  flame  produced  was 
small.  Particular  care  was  directed  to  the  point  of  origin  of  the  explosion 
or  fire  :  in  82  out  of  108  cases  observed  (76  per  cent),  it  was  behind  the 
cylinder,  or  very  close  to  it. 

Two  hypotheses  have  been  put  forward  to  explain  the  fires :  (i)  incen- 
diarism ;  (2)  natural  causes. 

The  first  hypothesis  has  been  discarded.  There  only  remains  the 
second  explanation  and  in  75  per  cent  of  the  cases  the  accident  was 
attributed  to  static  electricity  and  to  explosions  of  dust  from  smutty 
wheat. 

The  threshing  machines  were  of  many  different  kinds  :  the  power  used 
does  not  seem  to  have  any  influence.  In  fact  as  manj^  explosions  occurred 
in  machines  driven  by  petrol  motors  as  in  those  driven  by  steam.  Out  of 
113  machines  examined  ;  18  had  petrol  motors,  93  were  driven  by  steam 
engines,  I  by  an  electric  motor  and  i  by  horse  power.  Although  the  steam- 
driven  machines  were  in  a  great  majority,  they  were  not  subject  to  more 
frequent  accidents,  contrary  to  general  opinion. 

The  speed  of  the  machine,  although  sometimes  excessive,  does  not 
seem  to  have  any  connection  with  the  origin  of  the  fire. 

Out  of  112  explosions;  almost  all  of  which  occurred  during  threshing, 
the  wheat  contained  from  I  to  35  %  of  smut.  15  %  of  the  explosion.e  occurred 
with  dirty  wheat.    Only  3  explosions  occurred  with  perfectl.y  clean  heads. 

The  question  of  hot  axle  boxes  as  a  cause  of  fire  was  examined  with 
negative  results. 


(i)  See  R.  1915,  No.  536. 

(2)  It  was  practically  the  same  as  in  191 4. 
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The  damage  to  the  machines  varied  from  slight  derangement  to  total 
destruction.   The  total  damage  for  all  machines  was    $  60  000. 

In  almost  all  cases  the  flame  from  the  explosion  was  blown  into  the 
straw  pile  and  sometimes  spread  to  the  grain  in  sacks.  Several  hundred 
acres  of  grain  were  thus  destroyed,  the  loss  amounting  to  about  $  50  000. 
Seventy-five  pei  cent  of  the  machines  were  provided  with  some  form  of 
fire-fighting  equipment. 

Static  electricity  as  a  cause  of  explosions.  —  It  was  evident  from  the 
beginning  of  the  investigation  that  a  large  quantity  of  static  electricity  was 
generated  during  the  opeiation  of  the  threshing  machine.  The  writer  quotes 
a  case  in  Idaho  where  a  machine  was  completely  destroyed  as  the  result 
of  an  explosion.  It  was  situated  more  than  15  miles  from  the  railway  and 
more  than  4  miles  from  the  main  road.  On  the  other  hand  the  xvorkmen 
were  neighbours  or  men  known  to  be  reliable.  The  enquiry  made  it  quite 
clear  that  the  fire  was  due  to  static  electricity  (the  weather  was  hot  and  dry). 
The  wheat  contained  31  %  of  smut. 

In  another  case  the  owner  of  a  threshing  machine  had  his  attention 
turned  to  the  cylinder  at  the  time  of  the  explosion.  He  observed  a  long 
blue  spark  coincident  with  the  explosion. 

In  one  case  the  owner  stated  that  his  machine  was  very  heavily 
charged  with  electricity-  on  the  morning  of  the  explosion,  to  such  an  extent 
that  that  it  was  not  possible  to  touch  an}'  metal  part  without  shock,  a 
condition  which  had  never  been  noticed  on  this  machine  before.  The 
explosion  was  violent  and  totally  destroyed  the  machine. 

Mill  explosions.  —  The  theory  of  dust  explosions  is  not  exactly  new, 
and  yet  it  is  not  generally  believed  that  an  explosion  can  occur  in  the  absence  ■ 
of  imflammable  gas.  But  experiment  has  shown  that  dust  produced  by 
handling  wheat  can  be  ignited  and  cause  serious  explosions.  The  extremely 
fine  state  of  division  of  the  dust,  combined  with  a  siifficienth'  high  tempera- 
ture bring  about  the  phenomenon.  It  has  been  shown  in  the  laboratory 
of  the  Universit\'  of  Idaho  that  an  electric  spark  can  explode  dust.  Experi- 
ments made  in  the  "  Pittsburgh  Testing  Station  of  U.  S.  Bureau  of  Mines  " 
indicate  that  to  produce  complete  combustion  of  0.12  oz.  of  coal  dust  requires 
all  the  ox3'gen  in  i  cubic  foot  of  air.  Cereal  smut  dusts  are  very  inflamma- 
ble, more  so  than  ordinary  cereal  dust.  The  explosions  observed  were  of 
two  different  kinds  :  one  quick  and  sharp  and  the  other  resembling  a  loud  roar, 
lasting  longer  than  the  first  and  accompanied  by  more  flame.  The  concus- 
sion produced  by  the  original  ignition  shook  the  dust  settled  in  the  machine 
and  gave  rise  to  the  explosion  flame.  The  mixture  of  snuit-dust  and  air 
may  have  limits  of  exj)losibility,  and  it  is  quite  possible  to  have  too  much  or 
too  little  dust  present  for  an  ignition.  For  this  reason  explosions  ma}'  occur 
at  a  given  time  and  under  certain  conditions  and  not  occur  at  other  times  or 
under  different  conditions.  These  conclusions  are  drawn  from  the  Pittsburg 
experiments  mentioned  above. 

Methods  developed  lor  preventing  explosions  or  extingitisliing  fires.  —  The 
writer  described  the  investigations  made  on  this  point.  'Jlie  first  method  con- 
sisted of  an  arrangement  of  conducting  wires  connected  to  all  the  moving 
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parts  to  one  part  and  from  this  part  a  single  condxictor  is  led  to  earth.  This 
is  a  repetion  of  the  1914  experiment  but  considerabh^  more  points  were  con- 
nected to  earth. 

The  second  method  used  a  suction  fan  in  order  to  prevent  the  formation 
of  an  explosive  mixture. 

These  two  methods  have  been  used  with  success  on  some  machines 
whilst  others  which  were  not  so  fitted  were  burnt. 

Automatic  fire  extinguisher.  —  As  it  was  not  possible  to  demonstrate 
that  the  above  methods  actualh'  prevent  explosions,  the  investigators  de- 
cided to  reh'  upon  an  automatic  lire  extinguisher  which  would  afford  pro- 
tection irrespective  of  the  cause  of  the  fire.  Such  a  device,  illustrated  in 
the  figure  given  here,  is  composed  of  the  following  parts  :  a  tank  A  moimted 
on  top  of  the  machine,  contains  a  bottle  C  filled  with  sulphuric  acid  :  a 
discharge  pipe  H  ;  a  tripping  mechanism  composed  of  operating  levers  G 
and  a  main  tripping  le\-er  L,  :  a  trigger  N  ;  discharge  nozzles  I  ;  and  fuses  F 
mounted  in  a  wire  line. 

The  tank  is  filled  with  a  solution  of  carbonate  of  soda.  In  the  discharge 
line  between  the  tank  and  the  machine  ma}'  be  mounted  a  three-way 
valve  from  which  a  hose  connection  may  be  made  for  extinguishing 
outside  fires. 

The  apparatus  works  as  follows:  the  presence  of  sufficient  heat  will 
melt  one  of  the  fuses  F,  break  the  line  wire  thus  releasing  the  trigger 
which  frees  the  tripping  mechanism.  This  breaks  the  bottle  containing 
the  sulphuric  acid  which  falls  into  the  soda  solution  and  sets  free  car- 
bonic acid.  This  generates  sufficient  pressure  to  force  the  water  through 
the  discharge  pipe  and  the  nozzles  to  all  the  cre\'ices  of  the  separator. 
The  position  of  the  fuses  will  vary  with  each  machine  and  must  be 
selected  so  that  they  are  sure  to  be  reached  b}-  the  flame  or  heat,  but  not  so 
placed  that  the  wire  connecting  them  is  likely  to  be  broken  by  the  straw 
or  by  the  moving  parts  of  the  thresher. 

A  full  size  working  model  was  constructed  and  tested  in  the  explosion 
galleries  of  the  Bureau  of  Mines  at  Pittsburgh,  and  27  trials  were  made. 
In  no  case  did  the  extinguisher  fail  to  operate  successfullj'.  Four  different 
types  of  threshing  machines  were  tried  at  the  Arlington  Experimental  Farm 
and  in  each  case  the  fire  was  extinguished  before  any  damage  was  done. 

1209  -  Mechanism  for  Clutching  and  Declutching  the  Feed  Device  in  Straw  Balers.  — 

Deutsche  Laihl'a'iiischnf'lichc  Prcsse,  43nl  year,  Xo.  7.S    p.  634,  2  li.ijures.  Ik'rlin,  vScplcinbcv 

27,   igio. 

In  automatic  straw-balers  different  mechanisms  have  to  be  put  in  or 
out  of  action  from  time  to  time,  at  fixed  intervals,  through  the  agency  of 
parts  driven  with  a  regular  rotary  or  reciprocating  mo\ement.  The  o])e- 
rations  are  usually  effected  by  means  of  a  toothed  wheel  fixed  in  the  compres- 
sion channel  which  after  a  certain  number  of  turns,  brings  about  the  neces- 
sary' clutching.  Now,  as  this  toothed  wheel  moves  slowly,  it  cannot  give 
a  sudden  movement;  besides  this  requires  a  certain  amount  of  power  which 
the  toothed  wheel  can  onl}^  give  partly  or  not  at  all. 

These  objections  have  induced  Weloer  Bros.,  of  Seehausen  (district 
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of  Wanzleben,  Germany),  to  design  a  motion  (German  patent  No.  292442) 
which  is  released  by  the  moving  parts  of  the  press,  and  at  the  right  moment, 
by  the  toothed  wheel.  The  latter  does  not  perform  the  necessary  work  which 
is  now  done  by  the  new  piece  of  mechanism. 

Figures  1  and  2  show  the  parts  at  two  phases  in  the  cycle  of  operations  : 
the  toothed  wheel  a  turns  a  cam  b,  controlling  a  weighted  trip  c  which,  after 

Clidching  and  declutching  mechanism. 


Fig.  I.  —  Clutching . phase. 


Fig.  2.  —  Dechitching  phase. 

SO  many  turns  of  the  wheel  a  corresponding  to  the  size  of  the  bale,  falls  and 
thus  releases  the  pawl  d  at  the  right  moment ;  this  in  turn  sets  free  a  balance 
weight  /  furnished  with  ratchet  teeth  e,  which  passes  from  the  position  shown 
in  fig.  I  to  that  in  fig.  2,  controlled  by  any  suitable  device,  e.  g.  the  pin  m 
and  the  stop  n.  This  movement  is  used  to  clutch  and  declutch  through  (say) 
the  link  g. 
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In  order  that  the  final  position  maj'  be  maintained  for  a  certain  time 
and,  on  the  other  hand,  that  the  original  position  may. easily  be  regained, 
the  following  arrangement  is  provided  :  the  balance  weight  /  is  fitted  with  a 
second  group  of  ratchet  teeth  h  with  which  a  pawl  i  engages  ;  this  pawl  is 
linked  to  a  part  driven  with  a  regular  reciprocating  motion,  e.  g.  the  compres- 
sor-ram k.  At  each  blow  of  the  ram,  this  pawl  causes  the  balance  weight 
disc  to  advance  one  tooth  at  a  time  up  to  the  last  of  the  teeth  h.  Then  the 
movement  of  the  pawl  i  ceases  to  take  effect,  and  the  pawl  d  keeps  the  balance 
weight  iri  the  raised  position,  as  well  as  during  the  intervals  in  the  ratchet 
action. 

The  cycle  of  movements  begins  again  only  after  the  toothed  wheel 
a  releases  the  pawl  d  in  the  way  just  described.  Then  the  weight  /  falls  when 
the  ram  retires  to  the  left,  and  the  pawl  i  leaves  the  teeth  h. 

12 10  -  Review  of  Patents. 


Germany 


Austria 


Canada 


United  States 


France 


290  344 
290  345 

290  821 

291  093 
69  469 

69486 

29  490 

69  624- 

168  447 

168558 

168  605- 

I  186880 

I  187  310 

I  187  326 

I  187488 

I  187559 
I  187  560 
I  187789 
I  187  870 
I  187  907 
I  188  184 
480  370 


United  Kingdom     480  424 
5328 
486 
8556 

Holland  i  480 


Tillage  machines. 

Plough  with  harrowing  device. 

Anchors  for  motor  ploughs. 

Device  for  regulating  the  height  of  the  chassis  in  motor  ploughs. 

Device  for  fixing  the  depth  of  the  furrows  in  double  ploughs. 

Device  for  regulating  the  height  of  the  steering  wheel  in  motor 

I^loughs. 
Protective  device  for  motor  plough  wheels. 
Device  for  repairing  the  mouldboards  of  ploughs  after  fracture. 
■70  454  Motor  ploughs. 
Roller. 
Plough . 

168  642  Cultivators. 
Disc  plough  and  cultivator. 
Control  for  cultivator  chassis. 
Coulter  and  fixing  device  for  disc  harrows. 
Attachment  for  multi-furrow  ploughs. 
Chassis  for  multi-furrow  ploughs. 
-I  189  365  -  I  i8y  587  Ploughs. 

—  I  187790  Multi-furrow  ploughs. 

—  I  191  430  Cultivators. 
Attachment  for  harrow. 

—  I  188  431   Attachment  for  ploughs. 

Device    suitable    for    motor    ploughs    and    other     multi-furrow 

machines. 
Soil  cultivating  machine. 

—  6  305  —  8  364  —  100  612   Ploughs. 
Harrow. 

Motor  jilough. 

Strike  plough  for  sugar  cane  |)luutations. 


Germany 


Drainage  and  irrigation. 
291  153  Irrigation  system. 
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Manujadurc  and  distribution  of  manures. 


United  States        i  187  953 


I  188  725 


I  189  658  —    I  191  670    Manure 


I  18/954 
spreaders. 
France  480  509  Process  for  increasing  the  productiveness  of  the  soil. 

480  569  New  process  for  manufacture  of  compound  manures. 
United  Kingdom  5  487  Manure  distributors. 


Germany 


Austria 


United  States 


Denmark 


Germany 


Austria 
United  States 
United  Kingdom 


Drilling  and  planting  machines. 

290  049  Potato  planter  with  cellular  disc  having  edges    bent    back     ex- 
ternally. 
290  133  Drill  or  manure  spreader  with  easily  raised  distributors. 
290  567  Drill  with  one  lever  controlling  both  the  covering  coulter  and  the 

distributors. 
290  994  Potato  planter. 

70  261  Device  for  emptying  the  hoppers  of  drills. 
70  393  Potato  planter. 
I  186632  —  1  186954  Drills. 
I  189  019  Corn  drill. 
I  189  358  Potato  planter. 
21  348  Potato  planter. 
Care  01  growing  crops. 
290450  Sulphuring  process. 

290  951   Process  for  controlling  disease  in  vines. 

291  094   Grafting  tool  for  fruit  trees. 
70  657  Diaphragm  pump  for  sprayer. 

I  189  332  —  I  189  890  Sprayers. 
6914  Singling  hoe  for  roots. 
6923  Singling  hoe  for  turnips. 


Destruction  of  vermin. 

Germany  290  610  Piocess  for  destroying  small  rodents  with  powdered  sulphur. 

290  611   Process  for  making  insecticide. 
Austria  70513    Trap  for  musk  rats  {Fiber  Zibethicus). 


Austria 


Denmark 


United  States 
United  Kingdom 


Harvesting  machines. 

69  982  Guards  for  hay-tedders. 

6  997  —  70  096  Rakes. 
21  364  Mower. 
21  398  Binder. 
I  188  190  —  I  188  210  Horse  rakes. 

5  894  Hay-lift. 

6  768  Hay-tedder. 
8  242  Horse  rake. 


Machines  for  harvesting  roots. 

United  States        i  187  873  Potato  digger. 
I  189  255  Root  puller. 
I  191  355  Beet  puller  and  topper. 
I  189  853  Beet   topper. 
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France 


479  964  Device  for  laying  beets  and  other  roots  in  rows  after  mechanical 
pulling. 


Winnoiving  and  threshing  machines. 

Austria  70  113  Threshing  machine  with  chaff  extractor. 

United  States       i  190  137  Clover-gin. 

I  191  853  Threshing  machine. 
United  Kingdom     100  850  Threshing  machine. 

Transport,  dressing  and  storage  0I  crops. 

Germany  290  080  Mangold  and  straw  cutter. 

290  568  Device  for  removing  dust  from  chaff  and  grain. 
Austria  70  380  Installation  for  sulphuring  hops. 

70  382  Hop  drier  with  contiguous  screens  rocked  in  reverse  directions. 

79  813  Chaff-cutter. 

70  814  Feed  chain  for  chaff-cutter. 

71  loi  Feed  device  for  chaff-cutter. 
Canada                       168  072  —  168  152  Silos. 

168  559  Feed  mechanism  for  silage  cutter. 
United  States        i  187  739  Binder. 

I  187  363  —  I  187  742  Hay  stacking  machine. 


Poultry  farming. 


United  Kingdom      100  662  Incubator. 


Austria 

69  623 

69  627 

69658 

HoUand 

I  441 

Manufacture  of  vegetable  products. 

Oven. 

Scraping  device  for  kneading  machine. 

Oven  with  moveable  shelves. 
I  441  Apparatus  for  clarifymg  juice  from  sugar  cane. 
I  458  Process  and  apparatus  for  extracting  juice  from  sugar  cane  and 
other  sacchariferous  plants. 


Germany 
Austria 


Canada 


Denmark 

France 

HoUand 


Dniry  industry. 

291  284  Butter  making  machme. 

69  488  Control  device  for  milkmg  machme. 

69  628  Plate  centrifuge. 

69  829  Device  for  filling  and  closing  milk  bottles. 
i68  280  Pulsator  for  milkmg  machine. 
168  400  Pasteurising  apparatus. 
168  826  Chum  and  butter  maker. 

21  315  Device  for  milking  machine. 

48050  Milking  machine. 
I  092  Improvements  in  teat-cup  diaphragms  in  milking  macliines. 


United  Kingdom         5  582  Milking  machine. 


Steering  and  traction  of  farm  machinery. 

Germany  290  239  Steering  gear  for  driUs  and  similar  machines. 

Austria  70  807  Plough  tractor  with  steering  wheel  in  front  of  driving  wheel. 

Canada  168223  —  168224  —  168439  Tractors. 
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United  States       i  191  267  Steering  gear  for  tractors. 

I  191  817  —  I  191  853  —  I  191  423  Tractors. 
United  Kingdom     100436  Tractor. 

Miscell-incous. 

Germany  291  095  Tool  for  makinc;  holes  for  square  piles. 

291  377  Rubber  pad  for  horse-shoes. 

121 1  -  Portable    Building.  — Maurin  G.,  in  journal  d' Agriculture  pratique,   8oth  Year, 
Mew  Series,  Vol.  29,  No.  18   pp.  310-312,  2  figs.  Paris,  September  7,  1916. 

The  Gonot-Gorgeon  portable  building  can  be  pux  to  a  great  number  of 
uses  :  stables.byres,  shops,  dwelling  houses,  etc.  The  writer  describes  the 
simplest  type  of  temporaiy  structure  which  can  be  elected  in  a  few  days  with 
previously  prepared  material. 


Portable  building  -  Transverse  section. 


W////>M. 


The  truss  is  formed  of  two  stout  tiprights  h,  each  connected  with  a  rafter 
a.  hy  wrought  iron  straps  d  ;  the  foot  of  the  rafter  buts  on  a  ledge  c  fixed  to 
the  upright  6.  Coupling  bolts  hold  the  uprights  and  the  rafters  a.  The  foot 
of  the  upright  h  is  triangulated  by  a  strut  p  and  tied  to  the  latter  by  coupling 
bolts  g  which  are  seated  on  the  raising-piece  s. 

The  structure  is  closed  by  wood  p»anels  with  but-joints  and  internal 
cross-bars,  those  for  the  roof  being  9  ft.  X  3  ft.  and  those  for  the  sides  m  12 
H.  X  3  ft.  These  panelc  are  covered  with  tarred  felt  or  similar  material. 
The  trusses  are  spaced  9.8  ft.  from  centre  to  centre. 

The  structure  is  very  rigid  and  gives  little  bold  to  the  wind.  Rain  water 
is  discharged  by  two  lateral  drains  iv.  The  building  can  be  floored  and  will 
last  for  some  years,  if  treated  every  other  year  with  a  coat  of  tar  and  sand. 
A  mixture  of  two  parts  of  tar  with  one  part  of  resin  may  also  be  used  hot. 
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1212  -  The  Sources  of  Farm  Profits  and  Their  Relative  Importance.  —  otis  d.  h." 

and    GtJNN  R.  V.,    (Wisconsin   College  of  Agriculture)     in    Hoard's  Dairyman,   Vol.  1,1, 
No.  23,  pp.  900,  905,  918-821.  Fort  Atkinson,  Wise,  June  30,  1916. 

Ths  report,  presented  at  the  third  annual  meeting  of  the  Wisconsin 
State  Farm  Management  Demonstration  and  Farm  Contest,  sums  up  the 
results  of  the  third  year's  work  in  which  nearly  i  300  farms  have  part- 
icipated 

As  the  majority  of  Wisconsin  farmers  grow  four  or  five  different  crops 
and  keep  two  or  three  classes  of  livestock  it  was  necessarj^  to  find  out  how 
much  each  crop  and  each  class  of  livestock  contributes  to  the  net  results 
of  the  farm,  in  order  to  make  a  just  award  of  the  prizes  given  for  farm  mana- 
gement. The  problem  could  only  be  solved  indirectly,  for  the  farmers  had 
not  kept  detailed  accounts  but  were  only  able  to  give,  with  an_v  exactitude, 
the  entries  in  their  cash-books,  showing  the  total  receipts.  No  analysed 
figures  weie  available  as  to  the  distribution  of  the  expenses  -for  labour, 
foorl,  manures  etc.  The  question  has  therefore  been  approached  in  the 
following  indirect  way  : 

Careful  cost  accounting  records  keps  b}^  difl'erent  Wisconsin  workers 
under  the  direction  of  O.  A.  Juve  of  the  U.  S.  Department  of  Agriculture,  the 
]\Iinnesota  bulletin  on  the  cost  of  producing  farm  products,  the  investiga- 
tions of  former  Wisconsin  Agricultural  students,  and  figures  taken  from  the 
chief  writers  on  rural  economy,  have  all  been  consulted  in  order  to  arri\'e  at 
a  standard  cost  per  crop  per  unit  area,  and  per  animal  unit.  This  standard 
cost  is  the  average  for  several  farms  for  a  series  of  years,  so  that  extremes  due 
to  a  good  or  bad  year  and  a  good  or  poor  farm  are  avoided.  The  standard 
cost  per  unit  for  the  various  crops  and  classes  of  livestock  has  been  worked 
out  by  the  close  and  detailed  analysis  of  available  figures,  and  the  results 
are  given  in  Table  T. 

The  profit  per  unit  area  for  the  different  crops  and  the  profit  j>er  animal 
unit  for  the  various  classes  of  beasts  can  be  calculated  by  means  of  the  .stan- 
dard cost  per  unit,  being  given  the  distribtition  of  the  crops  of  a  farm  and 
the  number  of  beasts  it  carries,  and  also  the  gross  yield  for  each  crop  and 
each  class  of  beast. 

This  is  illustrated  in  Table  II.  Colunm  B  shows  the  area  devottd  to  each 
crop,  and  the  number  of  beasts  kept  on  the  farm ;  column  C  gives  the  total 
cost  based  on  the  standard  cost  per  unit ;  colimm  D  shows  the  percentage 
obtained  by  dividing  the  .standard  cost  of  each  individual  crop  or  class  of 
live  stock  by  the  total  standard  cost  ;  column  K  shows  the  distribution  of 
CO ,st  obtained  by  applying  the  percentage  in  colunm  D  to  the  total  expen.ses; 
column  F  gives  the  gross  returns  for  each  crop  and  each  class  of  11  v^estock  ; 
columti  O  shows  the  profit  on  t-ach  cro];  and  class  of  livestock,  obtained  b}' 
subtracting  the  actual  cost  (F)  from  the  gross  returns  (F)  ;  column  H  shows 
the  average  profit  per  acre  for  each  crop  and  per  animal  unit  for  each  class 
of  livestock. 
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TAiii.E  I.    —   Standard  or  average    cost   of  producing   crops 
and  keeping  live  stock. 


Crops 

Wve  Stock 

Crop 

Cost 
per  acre 

Class 

Cost  per 
animal  unit 

Barley 

Corn 

Oats. 

i8 

13 
20 
10 
13 
30 
13 
10 

9 

25 

5 

Cattle  kept  by: 
General  dairyman.    .... 
Pure-bred  breeders  .... 
Market      IMilk      Producers 

(Special) 

Sheep      (7    sheep     or     (14 

lambs) 

Hogs    (I  500  lbs) 

Poultry  (100  hens)   .... 

75 

Peas 

Rye 

Wheat 

125 

Potatoes 

Alfalfa 

Clover 

Qover  and  Timothy   .... 

Silage 

Pasture 

75 
75 
75 

Tabi,e  II.  —  Application  of  method  of  using  standard  costs  to  determine 
the  actual  costs  on  an  individual  farm. 


Crop  or  class 

of 

livestock 


B 

C 

D 

E 

F 

G 

Acres 
or 

Standard 

Per  cent 

Actual 

Income 

Profit 

Units 

Cost 

expense 

Cost 

H 

Profit 

per  acre 

or  unit 


Barley 

Oats 

Alfalfa 

Clover 

Clover  and  Timothy 

Silage 

Pasture  

Cattle 

Hogs 

Total  .    . 


$ 

$ 

$ 

$ 

4 

56 

1-3 

52 

131 

79 

17 

221 

5-1 

204 

•    327 

123 

17 

221 

51 

204 

525 

321 

12 

120 

2.7 

108 

350 

242 

20 

180 

4.1 

164 

420 

256 

17 

425 

9-7 

389 

472 

83 

5425 

273 

6.2 

248 

248 

— 

26.75 

2675 

61.2 

2452 

3658 

I  206 

2.7 

199 

46 

184 

282 

98 

— 

4370 

100 

4005 

6413 

2458 

19.70 

7-23 
18.88 
20.10 
12.80 

4-55 

45.00 
36.30 
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Tabi^E  III.  —  Standard  and  actual  costs  compared;  average  of  25  farms 

iu  Barron  County. 


Crops. 

Barley 

Oats 

Peas  , 

Rye 

Wheat 

Potatoes 

Alfalfa 

Clover 

Clover  and  Timothy.    . 

SUage  

Pasture. 

Livestock. 

Cattle 

Sheep   

Hogs 


Total  expense  per  farm 


No.  farms 
averaged 

Standard  cost 
per  farm 

Actual  cost 
per  farm 

$ 

$ 

16 

109 

no 

25 

204 

211 

2 

360 

419 

6 

44 

46 

6 

39 

50 

9 

246 

243 

8 

23 

21 

15 

no 

129 

17 

169 

170 

20 

385 

391 

25 

236 

249 

25 

1552 

I  627 

2 

457 

427 

22 

228 

217 

r  farm   .    .    . 

2  976 

3095 

TabeE  TV.  —  Relative  profitableness  of  different  farm  crops. 


A 

Crop 


No.  of  farms 
averaged 


C 

Acres    per 
farm 


D 

Profit  per 
farm 


E 

Profits  per 

farm 


Barley.  .  . 
Corn  .  .  . 
Oats.  .  .  . 
Peas.  .  .  . 
Rye.  .  .  . 
Wheat  ..  . 
Potatoes  .  . 
Alfalfa.  .  . 
Clover .  .  . 
Mixed  hay . 
Silage  .  .  . 
Pasture  .    . 


41 

34 

72 
2 

13 

16 
10 
46 
46 
58 
65 
75 


8.7 
12.3 
18.4 
18 

7.7 
.62 

8.5 
9.76 
11.74 
17.14 
19.43 
43-4 


67.58 
28.18 

114-45 
370.00 

43-54 

13-44 

186.86 

224.15 

194-45 

152.53 

58.6^ 


7-74 

2.28 

6.21 

20.55 

5-64 

3.70 

21.88 

22.95 

16-55 

9.37 

—      3-92 
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In  order  to  obtain  a  standard,  this  method  was  applied  to  a  group  of 
25  farms,  the  resulting  figuies  being  given  in  Table  Til  ;  it  is  obvious  that 
in  the  average  figures  for  the  25  farms  there  is  a  remarkable  agreement  be- 
tween the  standard  expense  calculated  according  to  Table  I  and  the  actual 
expense  obtained  by  applying  the  percentage  figures  to  the  total  cost 
credited  to  each  farm. 

The  average  results  on  78  farms  divided  into  four  different  groups  ac- 
cording to  their  size,  show  the  same  general  tendencies  and  the  same  rela- 
tive profitableness  of  each  crop  that  was  indicated  in  Table  III.  The  aver- 
ages for  the  four  groups  are  given  in  Table  IV. 

The  same  method  was  applied  to  the  study  of  the  livestock  situation, 
58  farms  being  considered,  divided  into  three  groups  according  to  the  cat- 
tle units  they  possessed.     The  results  are  indicated  in  Table  V. 


Tabi,E  V.  —  Relative  profitableness  of  livestock  on  58  fanns. 


Group  I 
25  farms     j 

Group  II      ) 
18     farms 


Group  III 
15    farms 


Cattle 
Sheep 
Hogs 

Cattle 
Sheep 
Hogs 

Cattle 
Sheep 
Hogs 


Number 

of 
farms 


25 

3 

22 

18 

3 

15 

15 

6 


Units 

of    livestock 

per  farm 


Profit 

or  Loss  per 

farm 


19.6 
6.1 

2.8 

26.6 

3-2 

4.4 
38.6 

2.25 


410 
68 
48 

417 
loi 

49 
I  146 

44 


Profit  or  loss 

per  unit 
of  livestock 


—  20.95 

—  11.04 

16.52 

—  15-63 

—  3156 

—  II. II 

29.64 
19.55 


On  the  25  farms  of  group  I  only  3  are  making  a  profit,  while  on  22  the 
livestock  is  kept  at  a  loss  in  spite  of  the  profit  on  the  hogs.  This  is  ex- 
plained b}^  the  low  production  of  the  milking  cows,  which  is  only  vahied  at 
58  per  cow.  If  the  method  of  analysis  is  correct  the  profit  of  this  group  of 
farms  is  made  on  the  crops  and  not  on  the  livestock  with  the  exception 
of  hogs. 

On  the  farms  of  group  II  the  hogs  were  raised  at  a  loss  relative  to  the 
value  of  food  consumed,  while  in  group  III  a  profit  was  realised  both  on 
milking  cows  and  hogs. 

For  the  purpose  of  comparison,  calculations  have  been  made  of  the 
returns  for  the  food  consumed  in  the  j  groups,  the  average  of  individual 
production  for  each  milking  cow  and  the  receipts  per  animal  unit.     The 
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figures  in  Table  VI  explain  the  caiises  which  influenced  the  results  set  forth 
in  Table  V. 


Tabi,e  VI.  —  Retuyns  for  Iced  consumed. 


Value  of  feed  fed 

Returns  per  $  i  of  feed  fed  . 
Receipts  per  cowdairy  products 
Receipts  per  animal  unit.  .  . 
Profits  per  animal  unit.    .    .    . 


Group 
I 


I  280 

1. 17 

58 

65 

16 


Group 
II 


Group 
III 


$ 

S 

I  424 

3311 

.87 

2.04 

62 

114 

45 

173 

18 

30 

The  receipts  from  crops,  livestock  and  from  miscellaneous  sources,  with 
the  corresponding  profits  are  shown  in  Table  VII. 


Table  VII.  —   Total  receipts  and  net  prnfifs  per  /arm. 


Receipts  and  profits 
per  farm 


Group 
I 


Group 
II 


Group 
III 


Total  receipts . 
Crops.  .  .  . 
Livestock .  . 
Miscellaneous 

Net  profits  .  . 
Crops.  .  .  . 
Livestock .  . 
Miscellaneotis 


3^65 

I  619 

I  493 

153 

174 
399 
378 
158 


2867 

I  359 

I  380 

12S 

405 
42 

575 
128 


9741 
2685 

6773 
308 

2086 

617 

I  161 

1308 


The  third  year's  work  concluded  with  the  announcement  of  these  results, 
visits  to  the  farms  and  the  award  of  the  prizes  gained.  In  the  future  much 
more  exact  information  will  be  available.  Prior  to  1915  the  records  were 
obtained  by  the  survey  method  by  which  the  farmer  is  asked  a  series  of  ques- 
tions, many  of  the  answers  to  which  must  be  estimates.  In  1916,  out  of 
the  600  farmers  interested  in  the  work  365  kept  their  books  in  a  satisfactory 
manner.  For  the  coming  3'ear  1917  over  800  farmers  have  promised  to 
keep  their  records. 
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'  Also,  in  6  counties  executive  conimitf  ees  have  been  formed  to  organise 
the  work  of  farm  management  work  in  their  respective  counties.  The  far- 
mers themselv^es  are  so  interested  in  the  movement  that  the  best  results  may 
be  expected,  and  it  is  possible  that  in  the  near  future  they  will  contribute 
financially  to  defraj^  expenses  and  to  aid  in  the  extension  of  this  demonstra- 
tion work. 

12 13  -  Statistical  Researches  on  the  Chief  Factors  Which  Influence  Farm  Profit  in 

Denmark.  —  Nanneson  L.,  in  Dansk  Land,  Year  IV,  pp.  35-53.  Copenhagen, February 
1016. 

These  statistical  researches  are  based  on  data  collected  by  the  Office 
for  Agricultural  Accounts  at  Malmohus  (IMalmohus  Lens  Bogforingsfo- 
rening).   * 

I'he  economic  result  of  agricultural  enterprise  may  be  considered  in 
various  ways,  depending  upon  whether  the  type  of  enterprise  be  of  a  capi- 
talist nature  or  merely  seeks  to  find  a  useful  outlet  for  labour,  as  on  the  farms 
of  the  peasant  proprietors.  The  wage  value  for  the  work  done  gives  an 
index  of  the  profit -making  capacity  of  farms  under  peasant  proprietors,  and 
a  comparison  is  made  with  the  interest  on  capital  on  other  t^'pes  of  farms. 
The  statistical  method  is  used  for  making  this  comparison  in  order  to  bring 
out  clearly  the  factors  by  which  farm  profits  are  influenced. 

Farms  under  peasant  proprietors.  —  Data  were  obtained  from  14  farms 
and  a  calculation  has  been  made  of  the  value  of  the  laboui  of  the  owner's 
family  after  deducting  a  fair  interest  oti  the  capital  laid  out  (at  4  y^  P^^ 
cent  for  capital  invested  in  land  and  6  pjer  cent  for  working  capital)  from 
the  returns  for  the  work  done.  Value  for  work  done  is  compared  with  the 
normal  wage  value,  calculated  on  the  scale  of  the  wage  of  tJie  local  labour- 
ers. This  is  set  out  in  Table  I,  which  also  gives  the  net  profit  per  acre 
and  the  race  of  interest  on  capital  obtained  on  each  farm. 

The  large  differences  in  the  net  profit  per  acre  are  accentuated  in  the 
rate  of  interest  because  of  the  different  amounts  of  capital  invested  per  acre. 
The  rate  of  interest  fluctuates  from  a  minimum  of  0.2  per  cent  to  a  maximum 
of  9.4  per  cent,  averaging  4.9  per  cent  for  the  14  farms.  Consequently 
there  are  erjually  big  differences  in  the  wages  earned  by  tLe  owner's  family, 
which  vary  from  47.5  per  cent  to  144.2  per  cent  of  the  normal  wages, 
averaging  99.7  per  cent.  On  account  of  these  large  variations,  the  farms 
have  been  divided  into  two  groups  according  to  the  interest  yielded  in 
order  to  find  out  by  what  factors  the  profit-making  capacity  is  determined. 
The  factors  for  the  two  groups  of  farms  are  compared  in  Table  II.  In  the 
first  group  the  gross  return  from  livestock  is  much  greater  than  in  the 
second,  the  return  from  cows  and  pigs  being  double,  and  that  from  other 
stock  being  more  than  double.  In  spite  of  their  less  favourable  economic 
emplacement  the  farms  of  group  I  have  given  an  increase'!  net  return  of 
44.S  per  acre,  so  that  the  interest  in  group  I  is  7.2  \ier  cent  and  in  group  II 
is  only  2.2  per  cent.  The  value  of  the  work  done  on  the  farms  of 
group  I  is  double  that  in  group  11,  although  the  working  expenses  are 
almost  the  same  in  both  groups.  It  appears,  therefore,  that  intensive 
cattle  rearing  is  the   most    profitable    way  of  emplo3'ing  labour  on  the 
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TabIvE  I.  —  Value  of  work  done  on  the  farms  of  the  peasant  proprietors. 


Net  profit 
per 
acre 


Rate 

of  interest 

on  capital 

invested 


Return  for  work  done  by  the  owner's  family 


Calculated 

according 

to  local  wages 


Actually 

obtained  after 

deducting 

interest 

on 
capital 


Actually 

obtained 

in  percentage 

of 

local  wages 


42 

6 

6 

43 

4 

8 

0 

44 

15 

5 

45 

2 

15 

0 

46 

2 

15 

6 

47 

3 

6 

6 

48 

3 

6 

6 

49 

I 

6 

50 

2 

13 

6 

51 

6 

6 

52 

I 

10 

6 

53 

2 

18 

6 

54 

3 

9 

9 

55 

3 

7 

6 

per  cent 

0,9 
5,7 
1,2 
8,6 
5,0 
7,9 
6,0 
—  0,2 
4,2 
0,5 

4,2 

6,4 
6,6 

9,4 


55 

18 

33 

II 

55 

18 

67 

2 

55 

18 

55 

18 

67 

2 

44 

14 

55 

18 

33 

II 

55 

18 

67 

2 

61 

10 

67 

2 

34 

16 

37 

7 

32 

4 

94 

8 

56 

12 

66 

16 

76 

6 

21 

5 

46 

15 

6 

11 

51 

19 

80 

12 

06 

12 

96 

16 

62,2 

113,3 

57,6 
140,7 
101,2 

119,5 

113,8 

47,5 

83,6 

19,5 

92,9 

120,2 

117,8 

144,2 


farms  of  the  peasant  ]:)roprietors,  and  that  if  this  method  be  not  practised 
it  is  impossible  to  realise  the  normf.l  returns  on  work  and  capital. 

The  lower  profit-making  capacit}-  of  the  second  group  is  partl>'  due  to 
the  smaller  area  of  the  farms  which  average  2.75  acres  less ;  if  the  farms  are 
grouped  according  to  area,  the  difference  is  less  marked. 


Area  of  farms 


Up  to  lo  acres     .    .    . 
From  12.5  to  25  acres 


Net  profit 
per  acre 

s     d 
42   6 

48  6 


Rate 
of  interest 

per  cent 

3-8 

5-7 


In  relation  to  the  area,  the  value  of  the  buildings  was  much  greater  in 
the  first  grour-  than  in  the  second  but  the  number  of  faruis  studied  is  not 
great  enough  to  allow  of  any  general  ci)nclnsif,n  being  drawn. 

Other  farms.  —  The  diagram  on  j^age  1672  relates  to  capitalist  farms 
and  illustrates  the  statistics  from  72  farms,  which  are  arranged  from  left 
to   right  in  dimi-nishing  order  of  the   rate  of  interest  they  yield. 

It  appears  from  this  diagram  that  there  aie  great  differences  in  organ- 
isation and  intensity  of  working  even  on  farms  which  give  the  same  net  re- 
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Table  II.  —  Figures  relating  to  the  farms  of  the  peasant-proprietors,  Farms 
arranged  in  two  groups  according  to  the  rate  of  interest  yielded. 


More 


profitable  group    profitable  group 


Less 


Difference 


Average  area 

Ecoromic  emplacement 

Class  of  productivity 

Capital  invested  per  acre 

Working  capital     »        » 

Gross  return  from  milking  stock   .    . 

Gross  return  from  pigs 

Gross  return  from  other  livestock  .   . 

Total  gross  return  per  acre 

Cost  of  labour  per  acre 

Cost  of  concentrated  foods  per  acre  . 
Total  work'ng  expenses  per  acre   .    . 

Net  profit  per  acre 

Rate  of  interest  on  capital ,  invested. 
Return  for  work  done 


1575  ac. 

30 

3-1 
£35  8s 

£  14 
£5  135 
£3  17s 
£1    i8s 
£  13   i6s 

£5    OS 

£2  17s 

£  10  9s 

£3  8s 

7.2  per  cent 

£30 


13  ac. 

3-4 
2.6 
£  40  7s 
£8  I2S 
£2  17s 
£  2  4s 
£  o  i6s 
£  II  7s 

£5  IS 
£1  iSs 
£  10  3s 

£  I  4s 

2.2  per  cent 
£  14   6s 


+  2.75  ac. 

—  0.4 
+  0.5 

—  £4  19s 
+  £5  8s 
+  £2  14s 

+  £  I  13s 

-I-  £  I  2S 
+  £2  IDS 
£0      IS 

+  £  o  19s 
+  £  o     6s 

+  £2     4s 
+  5.0  per  cent 
+  £15    14s 


Return  for  work  done  in  percentage  of  nor- 
mal wages  


125.3  per  cent  I  69,0  per  cent  j  +  56.3  p.  cent 

I  I 


Table  III    —  Farms  grouped  according  to  the  date  of  interest  yielded 


Rate 

of 

interest 

Capital 
invested 
per  acre 

Gross 

return 

per  acre 

Cost 
of  labour 

Working 
expenses 

less 

interest 

per 

acre 

Net 

return 

per 

acre 

Per  cent 

of 
total  yield 

0  0 

ft 

I 

0 

per  acre 

per  cent 

of 

gross 

return 

1 

10 

0.2 

per  cent 

&      s 

£      s 

£ 

s 

£     5 

£    s 

I 

8.9 

51    19 

13      6 

3 

7 

^5-4 

8  14 

4    12 

55% 

31% 

4.30 

II 

7.0 

54     9 

12   II 

3 

8 

27.1 

8  15 

3   16 

52 

30 

4,15 

III 

6.1 

53     6 

II     8 

3 

3 

27.6 

8     3 

3      6 

47 

32 

3.85 

IV 

5-4 

57     6 

II     6 

3 

3 

28.1 

8     6 

3      I 

46 

30 

4,00 

V 

4-2 

53     4 

10     8 

3 

6 

32.0 

8     4 

2     5 

5' 

2C, 

4,00 

VI 

3-1 

53   19 

9   13 

3 

I 

31.8 

8     I 

I    13 

47 

34 

4,00 

VII 

0.8 

49  14 

8  12 

3 

6 

38.3 

7  19 

13 

42 

36 

3.70 
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Tablf:  TV    —  Returns  from  the  different  groups  of  farms,  arranged  according 
to  the  intensity  of  cultivation. 


Group 


Working 

expenses 

+    interest 

per  acre 


Net 

profit  per 

acre 


of  interest 


Economic 
Emplacement 


Percentage 

of  farms  yielding 

an  interest 

of  more  than 

4  per  cent 


s      d 

s     d 

per  cent 

per  cent 

I 

264   0 

56   0 

5.26 

4- 15 

80 

11 

242  6 

60   0 

5.60 

4.08 

75 

III 

223  0 

60  6 

5-5° 

4.05 

65 

IV 

206  4 

59  6 

5-77 

4-05 

70 

V 

193   6 

55   5 

4-56 

405 

65 

VI 

147   I 

26  0 

3-15 

3.61 

45 

Table  V.  —  Returns  from  the  different  groups  of  farms,  arranged  according 
to  the  percentage  of  total  returns  that  is  derived,  from  crops. 


Group 

Percentage 

of 

total  returns 

yielded 

by   crops 

Net 

profit  per 

acre 

Rate 

of  profit 

Economic 
emplacement 

Productivity 

of 
cereal  crops 

Percentage 

i            °* 

1  farms  yielding 

a  profit 

1  of  more  than 

1     4  per  cent 

s         d 

per  cent 

point 

I 

60.2 

66     0 

6.51 

3-95 

3.82 

80 

II 

53-5 

65 

6.17 

405 

391 

80 

in 

505 

48 

4.62 

4.10 

3.83 

60 

IV 

46.8 

49     0 

4-93 

4.02 

3.80 

55 

V 

42.9 

51 

4-35 

390 

3.58 

60 

IV 

37-9 

45     0 

3.82 

3-97 

3.41 

i             50 

turn.  Thi.?  is  particularly  noticeable  on  the  two  farms  which  yield  the 
largest  profit  On  farm  No.  2,  the  gross  return  per  acre  was  75.S  higher  than 
that  on  farm  Xo.  i,  while  the  cost  of  labour  was  316-  per  acre  more.  On 
farm  No.  2  the  crops  provided  80  per  cent  of  the  total  yield,  whereas  in  No. 
I  the}'  only  made  up  55  per  cent.  As  such  different  methods  of  organisation 
give  similar  economic  results  it  is  very  difficult  to  .specify  the  best  types  of 
farm  for  a  gi\'en  district,  and  any  classification  that  is  attempted  is  open  to 
criticism.  Nevertheless  it  is  clearlj-  evident  from  the  diagram  that  the  gross 
return  per  acre  decreases  with  the  profit-making  capacity.  This  is  shown 
still  more  clearly  by  the  average  figures  for  groups  of  10  farms,  given  in 
Table  III,  where  the  gross  return  per  acre  falls  from  £  13  6s  in  group  I  to 
£  8  12  s  in  group  VII.  This  proves  that  the  lower  profit-making  cai)acity  is 
directly  connected  with  the  lower  production  per  unit  area.  Com])aring 
the  best  group  with  the  worst  the  net  return  per  acre  fell  from  £  4  T2.s  to 
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Diagram.  —  Economic  results  from  72  farms 


i        Kr.    (I) 
2000 


.4.  Rate  of  interest,  per  cent. 

B.  Capital  invested  per  acre. 

C.  Gross  returns  :  a)    cost  of  labour 

b)  other  working  expenses 

c)  net  profit  per  acre. 

D.  Percentage  of  gross  returns  derived  from  :  a)   cattle 

b)  various  prodticts 

c)  crops. 


(i)   I  krone  (Danish)  =  is.  2(1. 
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Table  \'I.  —  Returns  from  the  different  groups  of  farms,  arranged  according 
to  the  percentage  of  total  returns  that  is  derived  from  livestock. 


13s,  but  the  corresponding  reduction  in  working  expenses  was  only  15s. 
This  explains  why  the  rate  of  interest  was  only  0.8  per  cent  in  the  worst 
group,  while  it  was  8.9  per  cent  in  the  best.  The  crops  provide  55  per  cent 
of  the  total  yield  in  the  best  group  of  farms,  and  only  42  per  cent  in  the  worst, 
while  the  livestock  represent  31  per  cent  and  36  per  cent  respectively. 

Cost  of  labour.  —  The  cost  of  labour  per  acre  does  not  vary  much  in  the 
groupjs  of  farms,  the  greatest  difference  being  onlj-  alout  is  per  acre.  On  the 
other  hand,  when  compared  with  the  gross  return  the  labour  expenses  rise 
from  25  per  cent  in  the  group  giving  the  greatest  yield  to  ^8.^  per  cent  in 
the  group  givitig  the  lowest  yield.  It  is  therefore  clear  that  the  great  rela- 
tive increase  in  the  cost  of  labour  is  one  of  the  chief  causes  of  the  poor 
economic  results  of  the  worst  group  of  farms.  This  point  has  not  been  suf- 
ficiently considered  in  studying  the  economy  of  farming,  and  it  deser\-es 
special  attention,  p. articular ih'  when  the  cost  of  labour  is  high.  I,ow 
econonnc  resirlts  depend  chiefly  on  excessi\'e  labour  expenses  in  com- 
parison v^ith  the  return  per  unit  area.  The  profits,  both  for  crops  and  Jive- 
stock,  are  much  too  low,  and  the  reason  can  onh'  be  that  the  work  is  not 
properh'  looked  after,  so  that  the  labourers  become  slack. 

Relation  betueen  profit  and  intensity  of  cultivation.  --  The  intensity  of 
cultivation  of  a  farm  is  indicated  b\'  the  cost  of  labour  and  working  expenses 
together  with  the  interest  on  the  land,  /'.  e.  by  the  total  cost  of  production. 
The  farm.s  have  been  arranged  in  order  on  this  basis,  and  have  then  been 
grouped  in  such  a  way  that  extra- ordinary  factors  have  been  eliminated  as 
far  as  possible.  In  Table  IV  group  I  comprises  the  first  20  farms,  group  II 
contains  No.  11  to  Xo.  30,  group  III  No.  21  to  No  40  and  so  on.  The  two 
groups  with  the  lowest  intensity  of  cultivation  give  the  poorest  results,  but 
the  rate  of  interest  reaches  its  maximum  when  the  cost  of  production  is 
about  £  10  6.S  per  acre,  and  decreases  when  this  limit  is  passed,  showing 
that  the  increase  of  intensity  of  cultivation  beyond  a  certain  point  is  not 
advisable. 
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Relation  between  profit  and  the  relative  proportion  of  crops  and  livestock.  — 
In  Table  V  the  farms  are  grouped  in  descending  order  according  to  the  per- 
centage of  the  total  yields  given  by  the  crops,  and  in  Table  VI  according 
to  the  percentage  of  the  total  yields  given  by  the  livestock. 

Increase  in  the  percentage  of  crops  sold  is  nearh^  always  followed 
by  increased  profit,  and  there  is  no  indication  that  a  limit  has  been  reached 
beyond  which  it  would  be  disadvantageous  to  pass,  but  this  is  not  the  case 
with  animal  products.  Two  groups  have  been  formed  in  order  to  study  the 
second  factor  which  affects  the  profits  ;  in  group  I  the  profit  exceeds  5  per 
cent.,  in  group  II  it  is  less  than  5  per  cent.  Only  those  farms  have  been  con- 
sidered in  which  the  return  from  livestock  exceeds  35  per  cent  of  the  total 
return  and  the  chief  factors  bearing  upon  milk  production  have  been  iso- 
lated as  follows  : 

Group  A  Group  B 

Number  of  farms 10  12 

Rate  of  interest 6.4  per  cent  6.4  per  cent 

Economic  emplacement 4.2  points  3.8  points 

Value  of  milk  per  gallon  ....  5  V4  '^                     5  ^2  '^ 
Degree  of  productivity  i.e.  quantity 

of  milk  per  cow,  in  points  (i 

point  =  264  galls) 4.3  points  3.8  points 

Gross  return  per  £100  invested  in 

livestock £125  i8s  £93  2s 

While  the  farms  in  group  A  yield  a  profit  of  6.4  per  cent,  those  in  group 
B  yield  only  1.4  per  cent.  This  is  due  to  various  causes  :  in  group  A  the  milk 
is  worth  y^  d  per  gallon  more  than  it  is  in  group  B,  while  the  production  of 
milk  per  cow  is  132  gallons  higher ;  also  the  gross  return  from  the  livestock 
is  125.9  P^r  c^^t  i^  group  A,  but  only  93.1  per  cent  in  group  B,  the  working 
oxen  being  about  the  same  in  both  groups. 

Relation  between  profits  and  the  relative  area  under  the  various  crops.  — 
The  percentage  of  the  total  area  occupied  by  cereals,  forage  crops  (greeu 
forage,  roots  etc.)  and  industrial  crop?  (sugar  beet,  potatoes  for  distilling 
etc.)  has  been  calculated  for  most  of  the  farms  sttidied.  In  Table  VII  the 
farm  are  grouped  in  descending  order  according  to  the  percentage  of  the 
total  area  occupied  bj-  each  of  the  three  classes  of  crops. 

The  greatest  profits  are  made  by  the  groups  of  farms  having  53  per 
cent  of  their  area  under  cereals  or  27.2  percent  itiider  forage  crops.  If  this 
optimum  is  exceeded  or  not  reached  the  rate  of  interest  decreases  until  a 
minimum  is  reached  on  those  farms  growing  the  largest  projx)rtion  of  fo- 
rage crops  and  the  smallest  proportion  of  cereals.  Increase  in  the  area 
devoted  to  industrial  crops  causes  the  rate  of  interest  to  increase  steadily, 
and  the  maximum  profit  does  not  seem  to  have  been  reached  even  in  the 
first  group  of  10  farms  which  have  20.2  per  cent  of  their  area  under  these 
crops.  The  extension  of  industrial  crops  seems  to  have  a  direct  bearing 
upon  the  economic  value  of  the  "  emplacement  "  which  is  a  very  im 
portant  factor  that  must  not  be  lost  sight  of  in  considering  each  group. 
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Table  VII.  —  Returns  jrom  the  different  groups  of  farms,  arranged  according 
to  the  percentage  of  the  total  area  devoted  to  cereals,  forage  plants  and  in- 
dustrial crops  respectively. 


Group 


Percent- 
age 
of 
total 
area 


Net  profit 

Rate 

per  acre 

of  interest 

$    d 

per  cent 

52,6 

4.68 

51.0 

4,61 

54.6 

5,25 

55,0 

5,12 

49,0 

4.48 

43.6 

4,00 

43.0 

4.15 

53.6 

5,00 

51.0 

4.50 

52,6 

4.50 

58,6 

5.55 

56,0 

5.30 

67,0 

6.53 

63,6 

6,27 

64,0 

5,95 

54.5 

4,76 

42,0 

3,71 

40.5 

3,69 

Econo- 
mic 
emplace- 
ment 


Pro- 


ductivity 


Percent- 
age 
of  farms 
yielding 
an  interest 

of 
more  than 
4  per  cent 


age 
of  total 

area 

devoted 

to 

industrial 

crops 


A.  Cereals. 

I 

II 

Ill 

IV 

V 

VI 

B.  Forage  plants. 

I 

II 

Ill 

IV 

V 

VI 

C.  Industrial  Crops. 

I 

II      

Ill 

VI 

V 

VI 


59.0 

55.9 
53.4 

50,8 

45,7 
42,1 

41,6 
35,9 
32,8 
30,6 
27,2 
23,5 

20,2 
19,8 
16,7 
14,0 
12,1 
9.8 


4,0 
3,9 
4.0 
4.2 
3.9 
3.7 

3.9 
3.9 
4.0 
3,9 
4.1 
3.9 

4.2 
4,1 
4.0 
4,0 
4,1 
3.7 


points 

3.6 
3.5 
3,6 

3,8 
3,8 
3,7 

3,8 
3,9 
3,7 
3,5 
3,7 
3,8 

4,1 
3.9 
3.9 
3.8 
3,6 
3,4 


65 
65 
65 
60 

55 
50 

50 
65 
65 
60 
70 
65 

80 

75 
80 

65 

50 
50 


12,5 

12,7 

13.4 
14,0 

15,1 
14,5 

11,6 
14.1 
13,7 
13,2 
14,8 
15.8 


Generally  speaking,  the  lower  profit  ol Gained  when  smaller  areas 
are  devoted  to  industrial  crops  must  be  attributed  to  the  lower  economic 
value  of  the  emplacement  and  to  the  low  productivity  of  the  soil.  High 
profits  are  also  obtained  in  some  of  the  groups  in  which  the  areas  devoted 
to  the  definite  crops  are  far  below  the  maximum  limits.  This  emphasises 
the  necessity  of  studying  the  economics  of  various  combinations  of  crops 
on  more  abundant  statistical  data  than  the  author  has  used  in  these  research- 
es, because  when  the  number  of  farms  in  each  group  is  relatively  small 
the  influence  of  extraordinary  factors  does  not  permit  of  general  conclusions 
being  drawn. 
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Tahi.tc  VIII.  —  Returns  from  the  different  groups  of  farms,  arranged  according 
to  the  percentage  oj  the  total  area  devoted  to  cereal  crops. 


Percentage 
of  the 

Net 

Rate 

Economic 

Percentage 
of  farms 

Percentage 
of  total 

Group 

total  area 

profit  per 

emplace- 

Productivity 

yielding    a 
profit 

area  devoted 
to 

devoted 
to    cereals 

acre 

of  profit 

ment 

of  more  than 
4  per  cent 

industrial 
crops 

s 

Points 

I 

30-4 

54 

5-40 

41 

3-5 

70 

13.8 

II 

27.9 

64 

5.70 

O.I 

4.2 

80 

139 

III 

24.0 

63 

5.70 

4.1 

41 

75 

14.2 

IV 

21.7 

60 

5-35 

41 

3-9 

65 

14.8 

V 

19.7 

45 

525 

41 

3.6 

55 

13.6 

VI 

15-9 

39 

3.88 

3-7 

3-3 

50 

133 

In  Table  VIII  the  farms  are  grouped  according  to  the  areas  devoted  to 
bread-making  cereals  (chiefly  wheat) .  The  rate  of  interest  increases  through 
the  different  groups  to  a  maximum  in  group  II  (where  cereals  occupy  27.9 
per  cent  of  the  total  area),  and  diminishes  again  in  group  I,  probably  be- 
cause the  productivity  points  are  low,  owing  to  three  farms  which  have  an 
excessively  low  output  apart  from  the  cereals  they  produce.  If  these  three 
farms  are  eliminated,  group  I  with  the  largest  area  under  wheat  (31  per  cent) 
gives  the  greatest  rate  of  interest  (6.8  per  cent.)  This  shows  that  farms  which 
arrange  their  land  properl}^  find  the  extension  of  wheat  growing  an  excel- 
lent means  of  increasing  their  profit,  particularly  as  in  1913,  the  year  which 
provided  the  data  on  which  there  researches  are  based,  the  profit  from  wheat 
was  somewhat  decreased  by  the  specially  low  selling  price. 
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1215.  -  Sulphurous  Acid  in  Chemical  Combination  in  IVIusts  and  Wines.  —  lyAuoRDE, 

in  Revue  de  VilicuUure,  Vol.  XlylV,  Nos.  1139,  1143,  1146,  1147,  U-l8  ;  PP.  309-314. 
373-376,  421-423,  437  440,  453-4')9;  Vol.  XEV,  No.  1152,  pp.  53-57-  Paris,  April  27, 
May  25,  June   15,   22  and  29,   and  July  27,    1916. 

Analysis  proves  that  sulphurous  acid  which  has  been  added  to  musts 
and  wines  exists  both  in  the  free  state,  that  is  mereh'  dissolved,  and  also 
in  chemical  combination  with  the  various  constituents  of  these  liquids.  The 
difference  between  these  two  states  is  shewn  very  clearlj'  b}^  the  iodine  test, 
and  it  is  very  important  from  a  physiological  point  of  view. 

Sulphurous  acid  has  when  free  a  very  strong  antiseptic  action  on  wine 
yeast,  which  it  loses  almost  entirely  when  chemically  combined.    There  is 
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the  same  difference  between  the  two  states  as  regards  harmful  properties 
when  imbibed,  and  the  regulations  concerning  the  addition  of  sulphurous 
acid  to  fermented  drinks  have  been  made  with  this  in  mind. 

All  compounds  formed  by  sulphurous  acid  in  grape  must  or  wine  are 
unstable.  They  can  be  destro^'ed,  and  the  sulphur  dioxide  completely 
expelled  by  heating  the  liquids  to  boiling. 

The  following  points  have  been  examined: 

I.  —  The  chemical  combination  of  sulphurous  acid  when  added 
TO  grape  MUST.  —  The  most  important  ingredient  of  musts  which  com- 
bines with  sulphurous  acid  is  the  sugar,  a  mixture  of  glucose  and  fructose. 
X.  RoCQUES  shewed  some  time  ago  that  though  saccharose  does  not 
combine  with  sulphurous  acid,  yet  invert  sugar  combines  very  easily  with 
it  in  aqueous  solution,  i  gm.  of  sugar  absorbing  about  i  mgm.  of  it.  This 
proportion  is  low,  but  can  vary  considerably. 

Glucose  and  fructose  were  compared  as  regards  their  power  of  com- 
bining with  sulphurous  acid.  Two  solutions  of  100  and  200  gms.  per  litre 
of  invert  sugar  and  a  10  per  cent  solution  of  glucose  were  prepared  by 
allowing  invertase  from  yeast  juice  to  act  at  a  temperature  of  40°  C.  on 
solutions  of  saccharose.  Other  10  per  cent  and  20  per  cent  solutions  of  in- 
vert sugar  and  10  per  cent  solution  of  glucose  were  also  made  by  dissolving 
saccharose  in  a  0.3  per  cent  solution  of  hydrochloric  acid  at  a  temperature 
of  80°  C.  On  all  these  solution^  obtained  by  two  methods,  the  effect  was 
tried  of  adding  i  mgm.  and  2  mgms  of  sulphur  dioxide. 

The  results  obtained  after  letting  the  solutions  stand  for  48  hours, 

all  air  being  excluded,  are  given  in  Table  I. 

i 

Table  I.  —  Combination  of  sulphur  dioxide  with  glucose 
and  invert  sugar. 


Sulphur  dioxide 

10  per  cent 
glucose  solution 

10  per  cent 
invert  sugar  solulion 

20  per  cent 
invert  sugar  solution 

From 
yeast  juice 

From  acid 

From 
yeast  juice 

From  acid 

From 
yeast  juice 

From  acid 

% 

% 

% 

% 

% 

% 

[total    .    . 

96 

— 

100 

— 

100 

— 

100 

— 

102 

— 

100 



1)     100    ' c 

mgms.      f"-^'^^  •    •     • 
( combined 

54 

(56.2) 

65 

(65) 

76 

(76) 

54 

(54) 

59 

(57-8) 

22 

(22) 

42 

(43.7) 

35 

(35) 

24 

(24) 

46 

(46^ 

43 

(42.1) 

78 

(78) 

(total    .    . 

2)  200  .'  free 
mgms.   \  ^^^^  ■    •    ■ 

216 

— 

205 

— 

200 

— 

210 

— 

216 

202 



104 

(48.2) 

140 

(68) 

149 

(75) 

144 

(68.6) 

126 

(58) 

65 

(32) 

\  combined 

112 

(51.8) 

65 

(31) 

51 

(25) 

66 

(31-4) 

90 

(42) 

137 

(68 

From  this  experiment  the  following  conclusions  may  be  deduced  ^ 
Solutions  of  invert  sugar  and  solutions  of  glucose  prepared  by  yeast 
juice  combine  with  rhucji  the  same  amount  of  sulphurous  acid  when  they 
each  contain  the  same  amount  of  glucose.  But  invert  sugar  obtained  by 
the  action  of  hydrochloric  acid  and  heat  has  a  power  of  absorption  double 
that  of  gluco.se,  for  in  this  case  the  fructose  acts  too. 
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The  absorbing  power  of  the  sugar  increases  with  the  temperature  and 
strength  of  the  acid,  especially  when  brought  near  to  the  point  of  caramel- 
Hng,  and  when  this  takes  place  it  is  the  fructose  which  first  decomposes. 

As  the  proportion  of  sulphur  dioxide  which  combines  with  invert  su- 
gar varies  ver\-  much,  the  amounts  of  sulphur  dioxide  were  compared 
w^hich  are  absorbed  b}*  a  natural  must  and  by  an  artificial  must  obtained 
by  the  action  of  yeast  on  saccharose.  Both  musts  contained  175  gms.  per 
htre  of  sugar.  The  results  are  given  in  Table  II. 

Table  II.   —  Combination  of  sulphurous  acid  with  grape  must 
and  with  sumr  solution. 


Grape    must  '•'  Sugar   solution 


Amount 


of                       Amount  of  sulphur                          .                      Amount  of  sulphur 
sulphur  dioxide            dioxide  combined                     Ratio            i         dioxide  combined  Ratio 

'^    jj  J  of  combined      of  com  Dined 

per  litre  After        After        After  ,  V'    ^°}?^  -^        After        After        After    .  <,„,„^?,^°j^,;j„ 

^  .  1.  o  I.         .  sulphur  dioxide        ,  ,  c  ,  snlphur  dioxide 

I  hours   24  hours  48  hours;       ^  i  hours   24  hours  48  hours        ^ 


mgms.  mgm.s.  I  mgrns.  .  mgms.  {        per  cent  mgms.  :  mgms.  i  mgms. 

100  80  90  95  95  38     i       45     ^       50 

200  150  165  170  85  75  93  95 


Qgms. 

Tngm^    ! 

38 

45     , 

75 

93    , 

90 

140, 

108 

175 

48 

205 

40 

250 

80 

270 

60 

360 

per  cent 

50 

47-5 

46.6 


300  195  235  242  80  90  140  140 

I 

400  212  285  295  73.7  I   108  175  178  i        44.5 

500  230  335  350  70  48  205  205  40.1 

750  270  340  450  60  40  250  285  38 

1  000  320  560  570  57  80  270  340  34 

2  000  350  840  940  47  60  360  550  27.5 


It  has  also  been  demonstrated  that  the  organic  substances  which  are 
with  the  sugar  in  the  cell  juices  can  combine  with  the  sulphur  dioxide.  To 
prove  this,  there  was  added  to  one  part  of  a  solution  of  sugar  inverted  by 
invertase  from  yeast,  the  residue  obtained  by  evaporating  nearly  to  dry- 
ness an  infusion  of  yeast  corresponding  in  volume  to  about  four  times  the 
sugar  solution.  In  this  way  the  non-sugary  elements  were  considerably 
increased.  To  both  these  solutions,  one  with  and  one  without  the  non- 
sugary-  yeast  residue,  and  both  containing  200  gms.  of  invert  sugar  per  litre, 
were  added  400  mgms.  of  sulphur  dioxide  The  same  quantity  of  sulphur 
dioxide  was  added  to  some  yeast  juice  made  in  the  warmth  and  to  some  made 
in  the  cold.  After  48  hours  the  sulphur  dioxide  had  combined  in  the 
following  proportions. 


Residue  per  litre 
Sulphur  dioxide       after  evaporation 
combined  per   litre  to  dryaess 


Solution  enriched  with  non-sxigary  substances 

Solution  of  invert  sugar 

Yea'st  juice  made  iu  the  warmth 

Yeast  juice  made  in   the  eold 


mgms. 

mgms. 

280 

223 

202 

— 

23 

156 

90 

540 
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Among  other  points  that  have  been  examined  are  the  influence  exerted 
on  the  combination  of  sulphurous  acid  by  i)  the  nature  of  the  must ; 
2)  the  acidity,  which  at  the  strength  generally  used  has  no  effect;  3)  the 
temperature  which,  while  hastening  the  action,  has  within  the  usual  limits, 
i.  e.  from  15*^  to  250  C,  but  Uttle  effect  on  the  amount  combined;  4)  the 
pressure  of  the  atmosphere  which  has  no  influence  either.  A  verv'  low 
pressure  can  remove  aU  the  free  sulphur  dioxide,  but  only  acts  on  combined 
sulphur  dioxide  if  the  temperature  is  considerably  raised.  A  study  has 
also  been  made  of  the  disappearance  in  musts  of  sulphur  dioxide  due  to 
evaporation  and  to  oxidation  into  sulphuric  acid  by  exposure  to  air. 

The  action  of  sulphur  dioxide  on  special  musts  has  been  examined. 
According  to  experiments  carried  out  by  Muller  Thurgax  and  Oster- 
WALDER  (i),  must  of  health}'  grape  and  of  grape  infected  bj^  Botrytis  cinerea, 
to  which  0.225  gm.  and  0.450  gm.  per  Htre  of  sulphur  dioxide  had  been 
added,  gave  the  following  results. 


Amount  of  sulphur  dioxide  combined 


Historj-  of  must 


After  I  hour 


After  3  days  without 
fermentation 


Healthy 

Infected 

Healthv 

Infected 

grapes 

grapes 

grapes 

grapes 

mgms. 

mgms. 

mims. 

mgms. 

Must  to  which  0.225  gm.  sulphur  dioxide  per 

- 

litre  was  added '..... 

28 

58 

52 

.80 

Must  to  which  0.450  gm.  sulphur  dioxide  per 

litre  was  added 

36 

78 

98 

•75 

These  experiments  were  repeated  with  Botrytis  cinerea  grown  on  grape 
must  and  on  grapes.  Some  of  the  results  are  shewn  in  Table  III. 


Table  III.  —  The  cJiemical  combination  of  sulphur  dioxide  with  must 
of  healthy  grapes  and  of  grapes  infected  by  Botrytis  cinerea. 


Historv  of  must 


Amount 
of  acid 
per  litre 


Amount 
of  sugar 

per  litre 


gms. 

gms. 

Naturiil  must  from  various  white 

grapes,    . 

7-1 

158.6 

Same  must  infected  by  Botrytis 

0-54 

I47-I 

Must  of  Chasselas 

^■50 

161.2 

Same  must  infected  by  Botrytis 

049 

18S.7 

I     Amount  of  combined 
sulphur  dioxide 


Per  litre 
of  must 


mgms. 


Per  litre 
of  sugar 


mgms. 


264 

160 

260 

177 

270 

167 

230 

149 

- 

(i)  See  R.   191 5.  No.  738. 


(Ed.) 
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It  thus  appears  that,  contrary  to  the  conckisions  come  to  by  Muller 
Thurgan  and  Osterwalder,  the  increase  in  the  quantity  of  combined 
sulphurous  acid  in  the  •  must  of  infected  grapes  depends  on  the  concentra- 
tion of  all  the  ingredients  of  the  must. 

The  following  conclusions  may  be  drawn  from  the  experiments  de- 
scribed  above; 

The  combination  of  sulphur  dioxide  with  grape  mu.st  depends  on  the 
following  factors : 

i)  The  proportion  of  sugar,  which  can  var)"  largely  from  that  of 
healthy  grape  to  that  infected  by  Botrytis  cinerea,  called  «  pourriture  noble  » 
because  of  its  enriching  effect  in  certain  wines. 

2)  The  proportion  of  glucose  to  fructose  which  is  general!}^  equal 
to  I  in  healthy  grapes,  but  which  sometimes  is  less,  especially  in  the  must 
of  infected  grapes;  in  this  case  the  amount  of  combined  sulphur  dioxide 
tends  to  diminish  as  the  fructose  is  inactive. 

3)  The  existence  of  other  substances  than  sugar  in  the  must,  and 
the   acidit3^ 

4)  The  physical  conditions  to  which  the  must  has  been  subjected. 

5)  A  rise  of  temperature  of  the  must,  which,  if  it  does  not  exceed 
250,    hastens   combination. 

II.  —  The  influence  of  sulphurous  acid  on  the  fermentation 
OF  grape  must.  —  Previous  experiments  had  shewn  that  if  a  moderate 
amount  of  sulphur  dioxide  is  added  to  a  must  rapidly-  fermenting,  it  com- 
bines very  quickly  and  without  interrupting  the  fermentation.  By  repeat- 
ed additions  the  relatively  high  proportion  of  i  gm.  per  litre  is  reached  for 
the  combined  sulphur  dioxide. 

A  compound  of  aldeh^-de  and  sulphurous  acid  is  produced,  as  Passe- 
RiNi  shewed  in  1909,  and  the  writer  has  studied  it  under  the  following 
conditions; 

To  begin  with,  he  added  to  two  portions  of  must  about  200  and  400 
gms.  of  sulphur  dioxide  per  litre  respecti^'el^^  and  this  combined  entirely 
with  the  sugar,  and  other  ingredients  of-  the  must.  The  must  was  then 
mixed  with  pure  yeast  and  allowed  to  ferment,  care  being  taken  to  exclude 
contact  with  the  air  as  much  as  possible,  and  the  following  changes  in  the 
quantity  of  aldehyde  present  were  noted  as  the  amoimt  of  sugar  decreased  : 


Specimen  to  which 

no  sulphur  dioxide 

was  added 

Specimen 
200  gms. 
sulphur 
were 

to  which 
per  litre 
dioxide 
added 

Specimen 
405  gms. 
sulphur 
were 

to  which 
per  litre 
dioxide 
added 

Amount 

of 

sugar 

destroyed 

per  litre 

Amount 

of 
aldehyde 
formed 
per  litre 

Amount 

of 

sugar 

destroyed 

per  litre 

Amount 

of 
aldehyde 
formed 
per   litre 

Amount 

of 

sugar 

destroyed 

per  litre 

Amount 

of 
aldehyde 
furnied 
per  litre 

gms. 

mgms. 

gms. 

mgms. 

gms. 

mgms. 

20 

60 

8 

I  "5 

12 

230 

■59 

125 

106 

224 

59 

740 

127 

145 

162 

224 

85 

370 

162 

135 

194 

210 

140 

370 

200 

95 

215 

200 

160 

360 
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Aldehyde  is  formed  in  the  control  specimens  as  in  those  containing 
sulphur  dioxide,  but  in  much  smaller  quantities. 

The  sulphur  dioxide  is  recovered  at  the  end  of  the  experiment  \\ith 
but  slight  loss,  10  nigms.  out  of  200,  and  15  out  of  405.  This  proves  that 
as  fast  as  the  sulphur  dioxide  is  set  free  from  the  sugar  bj-  the  latter's 
breaking  up,  it  enters  into  combination  with  the  aldehyde  and  is  thus  re- 
tained; whereas,  if  an}-  considerable  piopcrtion  remained  free  it  would 
be  carried  off  by  the  carbon  dioxide  and  much  would  be  lost. 

The  fermentation  of  the  must  is  sometimes  seen  to  take  place  in  the 
presence  of  free  sulphur  dioxide,  even  when  a  test  portion  taken  from 
the  top  of  the  cask  contains  a  fairly  high  percentage  of  sulphurous  acid. 
To  explain  this,  it  is  suggested  that  in  the  lees  at  the  bottom  of  the  cask 
there  is  a  layer  where  the  free  sulphur  dioxide  combines  with  the  aldehyde 
produced  by  the  incompleteh'  sterilised  yeast.  Here  fermentation  begins, 
at  first  but  slight,  and  then  with  greater  and  greater  evolution  of  carbo- 
nic acid  gas  according  as  the  layer  in  which  the  sulphur  dioxide  enters 
into  combination,  grows  irK  extent'.  It  has  been  possible  to  prove  this  by 
experiment. 

III.  —  The  influence  on  fermentation  of  sulphurous  acid 
WHEN  chemically  COMBINED.  —  Changes  in  the  rate  of  fermentation.  — 
The  results  of  experiments  undertaken  to  elucidate  this  question  are  shewn 
in  Table  1\. 


Table  IV.   —   The    influence    on  fermentation  of  sulphurous  acid 
when  chemicallv  combined. 


Fermentation  at  is^C. 

Fermentation  at  as^C. 

Time 
elapsed 

No 

sulphur 

dioxide 

a 

200 

mgms. 

sulphur 

dioxide 

per  litre 

b 

400 

mgms. 

sulphur 

dioxide 

per  litre 

Ratio 
6 
a 

Ratio 
c 
a 

No 

sulphur 

dioxide 

a 

200 

mgms. 

sulphur 

dioxide 

per  litre 

6 

400 

mgms. 

sulphur 

dioxide 

per  litre 

e 

Ratio 
b 
a 

Ratio 
c 
a 

gms. 

gms. 

gms. 

per  cent 

per  cent 

gms. 

gms. 

gms. 

per  cent 

per  cent 

I   day     .    . 

0.8 

0.15 

0.15 

19.0 

19.0 

2.2 

1.05 

0.65 

47.5 

30.0 

2  days    .    . 

1.2 

0.35 

0.35 

28.5 

28.5 

3.6 

2.2 

2.15 

61. 1 

60.0 

3      »       •    . 

1.65 

0.65 

0.65 

39.4 

39-4 

465 

325 

305 

70.0 

65.6 

4      » 

2.4 

1-55 

1-35 

H-5 

56.2 

6.4 

4-65 

4-25 

70.0 

66.4 

5      » 

3-2 

2.95 

2.00 

91.5 

62.5 

7-45 

5.8 

5-35 

77.8 

71.8 

The  antiseptic  influence  of  combined  sulphurous  acid  on  wine  yeast 
is  thus  shewn  to  be  perceptible  in  certain  conditions;  nevertheless,  when 
the  proportion  does  not  exceed  200  mgms.  per  litre,  which  is  the  maximum 
for  musts  purified  in  the  ordinary  way,  the  rate  of  fermentation  is  but 
slightly  decreased,  unless  the  temperature  sinks  to  below  the  normal. 

Changes  in  the  selective  affinity  of  yeast.  —  Normally,  yeasts  which 
cause  grape  sugar  to  ferment  shew  a  marked  preference  for  glucose.     But 
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under  certain  conditions  the  contrary  is  the  case,  especially  when  ferment- 
ing must  or  re-fermenting  sweet  wine  contains  a  high  proportion  of  com- 
bined sulphurous  acid. 

One  experiment  shews  clearly  the  influence  of  the  sulphurous  acid 
on  the  selective  aflfinity  of  the  yeast.  But  it  is  impossible  to  say  whether 
this  is  due  to  a  temporary  modification  of  the  protoplasm  or  to  a  survival 
of  the  fittest  among  the  yeasts. 

IV.  —  The  chemical  combination  of  sulphurous  acid  in  wines. 
Wine  and  must  made  from  healthy  grape  and  from  grape  infected  by  Bo- 
trytis  cinerea  were  compared,  and  the  results  shewn  in  Table  V.  were  ob- 
tained. 

Table  V.   —  .4   comparison  of  must  with  wine. 


Free  sulphur  dioxide 
Combined  ...... 


Total  . 


Miist  from 
healthy 

Wine  from 
1      healUiy 
1       grape 

Must  from 

botrytised 

grape 

Wine  from 

botrytised 

grape 

40 
160 

1      mgms. 

20 

168 

'       mgms. 

40 

160 

mgms. 

16 

168 

200 

188 

200 

184 

In  both  cases  the  power  of  wine  for  combining  with  sulphurous  acid 
was  ver\'  little  different  from  that  of  the  must;  it  was  slightly  higher  because 
of  the  existence  of  traces  •  of  aldehyde  in  the  former. 

Experiments  were  also  made  on  the  capacity*  for  combining  with  sul- 
phur dioxide  of  wines  which  have  fermented  in  the  presence  of  sulphur 
dioxide.  From  the  same  must  two  specimens  of  wine  were  prepared,  N"  i, 
a  control  specimen,  and  Xo  2,  which  had  been  allowed  to  ferment  in  the  pre- 
sence of  sulphur  dioxide  and  which  contained  296  mgms.  sulphur  dioxide 
and  220  mgms.  aldehyde  per  litre.  To  both  wines  about  2  mgms.  sulphur 
dioxide  was  added,  and  after  48  hours  they  proved  to  have  the  following 
amounts  of  sulphur  dioxide. 


184) 


Wine  N°  i 

Wine  N"  2 

mgms. 

mgms. 

Free  sulphur  dioxide    .... 

20 

16 

Combined  sulphur  dioxide  .    . 

168 

480   (296 

Total  sulphur  dioxide  . 


188 


496 


This  shews  that  X©  2  has  in  a  combined  state  only  a  little  more  of 
the  sulphur  dioxide  subsequently  added  than  has  X^  i. 

The  checking  of  fermentation.  —  A  Utre  of  fermenting  wine  contain- 
ing still  80  gms.  of  sugar  per  litre  was  divided  into  three  parts,  and  to 
each  part  was  added  66  mgms.  of  sulphui  dioxide.  To  the  first  portion  this 
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was  added  directly,  to  the  second  after  heating  to  80^  C.  to  kill  the  3-east 
and  then  coohng,  and  to  the  third  after  filtering  to  remove  completely  the 
yeast.  After  standing  for  48  hours,  anahsis  shewed  no  difference  between 
the  three  portions  for  all  contained  20  mgms.  of  free  sulphur  dioxide  and 
176  mgms.  of  it  combined.  So  the  presence  of  yeast  has  no  influence  on 
the  amount  of  sulphur  dioxide  that  enters  into  combination  when  the  fer- 
mentation is  stopped,  if  the  quantit}'  added  has  been  sufiicient  to  stop 
fermentation  at  once.  Nevertheless,  with  a  view  to  the  later  preservation 
of  the  wine,  it  is  better  to  eUminate  by  a  preliminary^  racking  the  thick 
lees  at  the  bottom  of  the  cask,  for  this  might  give  rise  to  a  slow  fermenta- 
tion which  would  carrj-  off  the  free  sulphur  dioxide. 

The  different  factors  which  cause  variation  in  the  amount  of  combined 
sulphur  dioxide  have  been  examined,  and  the  results  are  drawn  up  in 
Table  VI. 

Table  VI.   —  Different  factors  that  regulate  the  amount  oi  sulphur  dioxide 
that   enters   into   chemical   combination. 


'      Total  Combined    ^d^hvde      Alcohol  Sugar 

History  of  wine  ??'P?"'       ^"^P^'^^ 

.»^»okv.Aj  ^    -.u^  dioxide        dioxide  ,-x  ^  ..x 

",."''        "  "7."''^      per  litre      per  cent     per  litre 

per  litre  per  litre      *^  *^  '^ 


tngtns. 

IFennented 200 

Fermented 196 

Without  precipitation      .......  182 

g     \  After  precipitation 324 

Preserved  normally 296 

i  Refermented 424 

Monbazillac    i  After  several  precipitations  392 

Wine         (without  precipitation.   .    .  220 


Cfl 


gms, 

mgms. 

mgms. 

96 

0.0 

16.0 

50 

146 

50.0 

14.0 

550 

126 

80.0 

14.0 

4-5 

252 

135-0 

II.9 

45.6 

192   ; 

87.5 

140 

55.6 

352 

1550 

15.0 

45-6 

392   1 

200.0 

II.O 

127.0 

140 

lOO.O 

13-5 

80.0 

The  preservation  of  some  wines  of  Gironde  for  about  a  year  were  studi- 
ed, the  amount  of  sulphur  dioxide  being  kept  constant  by  successive  ad- 
ditions. It  appears  that  its  preservation  during  two  5'ears  can  be  secured 
by  a  small  total  amount  of  sulphur  dioxide  if  it  is  added  at  intervals. 

Conclusions.  —  The  following  conclusions  may  be  drawn  from  these 
experiments : 

i)  Sulphurous  acid  added  to  grape  must  soon  enters  into  chemi- 
cal combination,  partly  or  wholely.  The  sugar  absorbs  most  of  it,  but  only 
the  glucose,  for  the  fructose  is  inactive.  Other  ingredients  of  the  must  can 
also  combine  with  it  in  measurable  quantities  which  depend  on  the  nature 
of  the  must.  In  an  ordinary'  mu.st  when  the  quantity  of  sulphur  dioxide 
added  reaches  lOO  mgms.  per  litre,  complete  combination  no  longer  takes 
place,  and  the  proportion  of  combined  sulphur  dioxide  to  total  sulphur 
dioxide  decreases  as  more  is  added.    A  state  of  equilibrium  between  the  free 
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and  combined  sulphur  dioxide  is  reached  which  varies  with  the  nature  of 
the  must  and  the  total  amount  of  dioxide.  Certain  changes,  however,  in 
the  nature  of  the  nuist  appear  to  have  no  api)rcciable  influence  on  the  pro- 
portion of  combined  dioxide;  such  are  changes  of  acidity  within  ordinary 
limits  and  the  the  direct  action  of  Bolryiis  cinerea. 

2)  Sulphur  dioxide  forms  a  chemical  combination  with  the  aldehyde 
in  the  must  and  is  thus  completely  retained  in  the  wine.  The  aldehyde  is 
produced  by  the  action  of  yeast  on  sugar  in  the  absence  of  air  and  when 
combined  with  sulphurous  acid  it  escapes  much  more  easily  from  all  hy- 
drogenising  and  hydrolising  actions,  which  are  at  their  strongest  when 
the  yeast  has  reached  its  maximum  growth  and  the  sugar  has  grown  less. 

3)  In  spite  of  the  greatly  reduced  antiseptic  properties  of  sulphur 
dioxide  when  combined,  its  presence  in  a  fermenting  must  can  modify  the 
physiological  action  of  the  yeast.  The  increase  in  production  of  aldehyde 
is  a  proof  and  further  experiments  woiild  produce  others;  an  analysis  of 
the  products  of  fermentation  wovild  show  this. 

The  rate  of  fermentation  is  lightly  lessened  even  bj^  a  small  amount 
of  combined  sulphurous  acid  not  exceeding  200  mgms.  per  litre,  especially 
at  first,  and  if  the  temperature  is  somewhat  low;  at  250  C.  the  retarding 
effect  is  nmcli  less  than  at   15°. 

Finally,  the  selective  afiinitj'  of  the  yeasts  seems  to  be  so  nmch  in- 
fluenced by  it  that  the  proportion  of  glucose  to  fructose  becomes  higher 
than  I  during  fermentation,  and  this  influence  should  be  studied  further 
because  of  its  effect  on  the  constitution  of  sweet  wines. 

4)  The  proportion  of  combined  sulphur  dioxide  in  cheap  table  wines, 
("  vin  ordinaire  ")  does  not  differ  verj'  much  from  that  in  the  must  which 
produces  it.  But  in  the  case  of  a  grape  must  infected  by  Boirytis  cinerea 
and  very  rich  in  sugar,  the  sweet  wine  it  gives  rise  to  has  generally  a  much 
smaller  combining  power,  very  much  the  same  as  that  of  a  "  vin  ordinaire  ". 

The  addition  of  sulphur  dioxide  to  a  must  changes  but  little  the  com- 
bining power  of  the  wine  obtained  from  it,  for  the  initial  dioxide  is  taken 
up  by  the  aldeh3'de  and  the  product  formed  is  more  or  less  independent 
of  the  other  ingredients  of  the  wine.  But  of  course  this  initial  combined 
sulphur  dioxide  is  extra  to  the  amount  of  combined  dioxide  formed  by 
a  later  addition. 

The  checking  of  fermentation  can  be  done  in  contact  with  living  yeast 
without  using  excess  of  sulphurous  acid,  so  long  as  enough  acid  is  added 
to  stop  the  fermentation  completely,  and  that  the  lees  are  withdrawn  as 
speedily  and  completeh^  as  possible. 

Several  factors  may  necessitate  an  increase  in  the  total  amount  of 
dioxide  needed  to  preserve  sweet  wines;  they  concern  the  method  of  wine- 
making,  and  the  later  treatment  given  to  these  wines.  Thiis,  excessive  ae- 
ration and  a  too  ]jrolonged  fermentation  favoiirs  the  formation  of  aldehyde, 
and  consequently  the  combination  of  sulphurous  acid;  but  piecipitation 
in  presence  of  sulphurous  acid  and  secondary  fermentation  after  sulphit- 
ing  have  a  greater  effect  in  increasing  the  amount  of  sulphur  dioxide  which 


INDUSTRIES   DEPENDING   ON   PI^ANT   PRODUCTS  1685 


enters  into  combination  and,  conseqxiently,  of  the  amount  which  must 
be  used. 

Therefore  precipitation  in  presence  of  sulphurous  acid,  a  method  seldom 
now  used  for  musts  concentrated  by  Boirytis  cinerea,  must  be  avoided  as 
much   as   p^ossible. 

VinaWy,  during  three  or  four  years,  the  normal  period  of  preservation 
of  wines,  a  certain  increase  in  the  amount  of  combined  sulphur  dioxide  must 
be  expected.  This  is  due  to  the  formation  of  aldehyde,  and  to  the  concen- 
tration of  the  liquid  by  spontaneous  evaporation. 

These  researches  shew  that  sulphur  dioxide  in  a  state  of  combination 
plays  a  ver}-  complex  part  in  wine-making,  nearlj^  as  important  as  that 
of  the  free  dioxide.  The  latter  alone  can  ensure  the  preservation  of  sweet 
wines,  and,  consequently,  care  must  always  be  taken  that  its  proportion  never 
becomes  less  than  25  to  30  mgms.  per  litre;  but  since  the  amount  of  total 
sulphur  dioxide  must  never  exceed  a  certain  limit,  the  amount  of  combined 
dioxide  must  be  watched  also  with  much  care. 

Besides,  it  is  alwaj's  important  to  preserve  heavy  wines  with  as  little 
total  sulphur  dioxide  as  possible,  and  hence  it  follows  that  the  utmost 
care  must  be  taken  to  diminish  the  amount  that  enters  into  combination, 

1 2 16 -The  Dessication  of  Potatoes  in  Germany.  —  p.\ro\v,  iu  Gi-o> ;,/«t', No.  73-74,  p-  572 

Koeniusberg,   Pr.,  Sept.  9,  1916. 

The  dessication  of  potatoes  has  made  rapid  strides  in  Germany.  The 
number  of  factories  grew  from  3  in  the  first  year,  1903,  to  39  in  1196,  199 
in  1909,  403  in  1912,  and  488  in  1914. 

The  need  for  these  factories  has  become  more  apparent  than  ever 
since  the  outbreak  of  the  war,  and  the  Government  helps  to  start  them 
by  granting  subsidies.  The  "  Trocken-Zentrale,  "  at  Berhn  was  directed 
to  do  all  that  was  possible  to  hasten  the  construction  of  dessicators.  The 
"  Trocken-Kartoffel-Verwertungs-Gesellschaft  "  (Society  for  utilising 
dessicated  potatoes)  has  been  founded  in  order  to  collect  and  distribute 
the  output,  and  this  has  helped  to  increase  the  number  of  factories  to 
721  in  1915.  On  July,  1916,  there  were  in  all  in  the  German  Empire 
841  factories,  which  were  distributed  as  follows  among  the  different 
provinces : 

Anhalt lo                      Hanover 22 

Bavaria 10                     1 1  csse-Nassau i 

Brunswick 8                      Pomerania 151 

Free  Towns i                     Posen 152 

Hesse,  (irand   Duchy 2                      Rhenish  Provinces 3 

Saxony,  Kingdom 9                     Saxonv ,    Province 44 

Mecklenbourg 27                    Silesia iiS 

Saxe- Weimar 3                     Schlesvvig-IIolstcin 2 

Schwarzbourg-Rudolstadt     ...  2                     Westphalia 2 

East  Prussia 43                    West  Prussia 71 

Brandenbourg 1 30 
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The  productive  power  of  these  works,  although  considerable,  is  not 
sufficient  for  the  present  need.  The  output  is  large,  but  is  limited  by 
insufficiency  of  material  and  workmen,  etc.  Whilst  in  191 5  it  was  not  pos- 
sible to  get  enough  raw  material,  in  1916,  thanks  to  a  better  harvest,  there 
will  be  a  bigger  supply.  But  lack  of  workmen  prevent  the  factories  from 
being  used  to  their  full  extent. 

With  the  works  going  continuously  day  and  night  for  200  days  all 
the  factories  of  the  empire  are  able  to  produce  12  million  tons  of  dried 
potatoes  from  30  million  tons  of  raw  material. 

That  the  quantity  produced  by  the  whole  empire  does  not  meet  the 
needs  of  the  population  is  due  to  the  fact  that  dried  potatoes  are  wanted 
for  horses  too.  For  if  each  horse  received  daity  only  4  ^/^  lbs,  2.6  millions 
tons  would  be  consumed  by  them  in  a  year.  Further,  if  cattle,  pigs,  sheep, 
goats  and  horses,  a  total  of  60  million  head  of  stock,  received  2.2  lbs.  of 
dried  potatoes  each  daily,  they  would  consume  21.9  tons  of  dried  potatoes 
yearly,  and  this  corresponds  to  87.6  tons  of  fresh  potatoes. 

The  technique  of  dessication  has  made  surprisingly  rapid  strides  in 
the  few  years  since  it  was  first  started.  Cylinders,  "  Walzenapparate  ", 
and  drums  "  Trommelapparate  ",  are  now  generall}"  used.  The  former 
can  deal  with  1.2  or  1.5  tons  of  potatoes  per  hour,  and  the  latter  up  to  5 
tons.  The  fresh  potatoes  are  transformed  into  a  dry  substance  which  is 
easy  to  transport  and  which  can  be  preserved  almost  indefinitely.  They 
are  generally  made  into  flakes  and  cubes  for  cattle  and  into  various  potato 
flours  for  human  consumption.  The  machines  are  easy  to  run  ;  8  to  10  HP 
is  enough  for  those  of  medium  size  and  15  to  25  for  the  larger  ones.  On  an 
average  12  to  14  tons  of  coal  are  used  for  100  tons  of  potatoes  for  the  making 
of  flakes,  and  8  to  10  tons  of»coke  for  the  making  of  cubes. 

The  total  cost  of  drs'ing  i  c^vt.  of  potatoes  is  0.30  to  0.40  mark  and 
from  0.40  to  0.50  mark  in  the  smaller  ones  (a  mark  before  the  war  equalled 
11 '^{2  d  and  has  by  now  fallen  in  value  to  about  8d).  The  cost  has  gone  up 
slightly  since  the  war.  Because  of  the  increased  cost  of  desiccating  and 
the  high  price  of  raw  potatoes,  a  maximum  price  has  been  fixed  for  dried 
potatoes,  22.0  marks  per  cwt.  of  flakes  and  21.42  marks  per  cwt.  of  cubes 
at    the    factory. 

Reckoning  that  4  cwt.  of  raw  material  make  i  cwt.  of  dried  product 
and  that  i  cwt.  of  fresh  potatoes  costs  4  or  4.5  marks,  it  will  be  seen  that 
the  desiccation  of  potatoes  ipays,  even  in  war  time,  if  the  machinery  is  put 
to  its  full  use.  Higher  profits  are  made  if  other  vegetable  products  besides 
potatoes  are  used,  and  the  greater  their  varietj- ,  the  better.  The  machines 
for  making  cubes  are  the  best  for  this  purpose,  for  they  can  also  desiccate 
beet  root,  leaves,  cereals,  grass,  vegetables,  and  have  earned  the  name  of 
"  Allestrockner  "    (universal    desiccators). 

Besides  preparing  stock  foods,  the  machines  for  making  flakes  will 
also  in  the  future  be  more  largel}'  used  for  preparing  food  for  human  con- 
sumption. 
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121 7  -  On  the  Action  of  Alkalies  and  Acids  on  Rubber.  —  Eatox,  b.  j  .,  in  The  Agricultural 

Bulletin  of  the  Federated  Malay  States,  Vol.  IV,  No.  6,  pp.  162-167.    Singapore,  March  1916. 

In  a  previous  number  of  The  Agricultural  Bulletin  (Vol.  IV,  N^.  2,  Nov. 
191 5),  it  was  shown  that  solutions  of  caustic  soda  and  of  carbonate  of  soda 
perceptibly  hastened  the  vulcanisation  of  rubber  obtained  from  planta- 
tion Para  rubber,  Hevea  brasiliensis.  Since  it  had  also  been  demonstrated 
that  vulcanisation  is  retarded  by  coagulation  with  excess  of  acetic  acid, 
the  h^^pothesis  was  put  forward  that  the  acceleration  produced  b3'  soda 
was  due  to  the  neutralisation  of  the  residual  acid,  and  the  production  of 
a  more  favourable  medium  for  the  organisms  which  are  believed  to  cause 
the    more    rapid    vulcanisation. 

In  order  to  see  whether  it  was  b}'  direct  chemical  action  on  the  rubber 
that  the  alkalies  hasten  vulcanisation,  further  experiments  were  carried 
out  on  finished  rubbers,  that  is  rubbers  in  a  crepe  form.  In  this  way  the 
possibilit}^  of  biological  action  was  precluded  b}^  the  drv^ness  of  the  sam- 
ples. Two  t^'pes  of  rubbers  were  chosen,  a  fast  and  a  slow  curing  rubber. 
The  first  'had  been  prepared  in  the  usual  wa^'  by  crepeing  slab  rubber  which 
had  been  left  standing  at  least  six  da^'s,  and  the  second  by  crepeing  fresh 
coagulum  on  the  day  of  coagulation.  Solutions  of  caustic  soda  and  caustic 
potash  were  used.  From  the  results  of  these  esperiments  the  following 
conclusions    ma}'    be    drawn. 

i)  The  effect  of  soda  and  potash  on  rubber  is  to  increase  markedh- 
the    rate    of   vulcanisation. 

2)  This  effect  is  similar  on  slow  and  fast  curing  rubbers. 

3)  The  effect  of  alkalies  appears,  at  present,  to  be  due  to  chemical 
action  on  some  constituent  of  the  rubber,  but  the  evidence  on  this  point  is 
still  incomplete,  and  further  researches  are  being  carried  out. 

4)  Sulphuric  and  other  mineral  acids,  potash  alum  and  probably 
other  mineral  salts  retard  vulcanisation.  Their  effect  is  greater  with 
quantities  beyond  the  minimum  necessarj^  for  coagulation. 

5)  The  results  obtained  with  mineral  acids  are  important  in  con- 
nection with  estate  practice  in  view  of  the  probable  substitution  of  sul- 
phuric acid  for  acetic  acid,  and  show  that  great  care  will  have  to  be  taken 
in  maintaining  standard  conditions,  more  so  than  in  the  case  of  acetic  acid, 
in  which  a  moderate  excess  over  the  minimum  necessary  for  coagulation 
has   little    effect. 

The  use  of  alkalies  in  the  preparation  of  raw  rubber  has  a  deterio- 
rating eft'ect  on  manufactured  rubber  goods.  This  entirely  confirms  the 
deteriorating  effect  found  to  occur  even  on  the  raw  rubber  after  keeping. 


1218  -  New  Dairy  Industry  Legislation  in  New  South  Wales,  Australia.  —  o'  Callaghan, 

M.  A.,  in  The  Agricultural  Gazette  of  New  South  Wales,  Vol.  XXVII,  No.  6,  pp.  409-414. 
Sydney,  June  2,  1916. 
The  "  Dairj'-  Industry  Act  "  which  was  passed  December  21,  1915  and 
came  into  force  June  21,  1916,  amends  the  '"  Dairy  Supervision  Act  "  of 
1 901  and  other  acts  dealing  with  the  same  matter. 

The  new  law  regulates  the  manufacture,   sale,  storage,  transit  and 
export  of   dairy  produce,   including  margarine,   the  testing,   mixing  and 
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grading  of  creams,  the  basis  of  payment  for  cream,  and  for  the  grading  and 
branding  of  butters.  The  Government  has  given  wide  powers  to  the  Board 
of  Agriculture,  which  now  controls  the  work  of  butter  factories  throughout/ 
and  to  a  certain  extent  the  work  of  cheese  factories,  condensed  milk  factor- 
ies and  margarine  factories.  New  South  Wales  is  a  great  bvitter  producing 
countr}' ;  hence  the  particular  interest  of  this  question,  for  it  is  only  butter 
superior  to  that  hitherto  made  that  can  hold  its  own  against  margarine  in 
the  English  market. 

When  the  Dairy  Industry  Act  was  passed  by  the  Government,  and 
creams  were  henceforward  classified,  the  producers  of  highclass  butters 
and  creams  benefited  as  a  distinction  is  now  drawn  between  their  goods 
and  those  of   inferior    quality. 

The  law  states  that  cream  must  be  paid  for  either  on  the  basis  of  the 
butter  fat  results,  as  shewn  in  the  O'  Callaghan  Chart,  or  on  the  amount 
of  butter  obtainable  from  such  cream. 

According  to  Clause  12,  the  manager  of  every  dairy  produce  factory 
shall  grade  or  cause  to  be  graded  all  cream  suppHed  to  him.  He  may  not 
mix  the  various  grades  of  cream  or  butter.  Butter  from  graded  cream 
shall  be  put  up  in  packages  bearing  a  brand  registered  under  the  Act  re- 
presenting the  grade  or  quality  and  the  factory  if  desired. 

As  hitherto  creams  of  various  qualities  have  been  produced  it  was  not 
easy  to  provide  classification  which  would  bring  about  the  desired  result, 
and  at  the  same  time  not  be  too  severe  on  factory  managers  till  they  had 
got  accustomed  to  the  workings  of  the  Act.  The  suggested  classification 
avoids  the  necessity  of  grading  into  more  than  two  qualities  for  the  present. 
It  is  clear  and  simple,  and  does  tardy  justice  to  the  producers  of  untaint- 
ed  cream. 

Creams  supplied  to  dairy  produce  factories  must  be  classified  as  fol- 
lows : 

N.o  I.   —  Untainted  or  choicest. 

N.o  2.   —  Tainted. 

Untainted  creams  must  be  free  from  all  taints,  whether  caused  by 
the  foods  the  cows  have  consumed  or  by  bacterial  or  any  other  agency. 
Such  cream  should  also  have  a  smooth  and  even  texture  and  should  not 
contain  more  than  0,4  per  cent  of  lactic  acid. 

Such  creams  when  made  into  butter  will  reach  the  standard-minimum, 
95  points,  prescribed  in  the  Commerce  Act  for  superfine  butter.  No  penalty 
is  inflicted  if  such  butter  during  the  12  months  subsequent  to  the  gazettal 
of  these  regulations,  grades  a  minimum  of  43  points  for  flavour. 

Tainted  cream  (NP  2)  is  subdivided  into. 

N.o  2a  —  Lightly  tainted. 

N.o  2b—    Badly   tainted. 

N.o  2  a  is  cream  affected  by  food  taints,  slight  biological  taints,  or  by 
a  combination  of  both. 

N."  2  &  is  a  cream  affected  by  advanced  biological  taints,  but  which 
has  not  reached  the  putrescent  stage. 

Clause  13  forbids  the  use  of  putrescent  cream  for  making  butter,  and 
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prescribes  that  it  shall  be  treated  with  such  substances  as  shall  not  destroy 
their  value  as  animal  food.  It  may  be  returned  to  the  supplier. 

A  clause  which  protects  the  cream  supplies  obliges  the  managers  of 
factories  to  send  every  month  to  the  Under  Secretary  of  the  Department 
of  Agriculture  a  statement  of  the  quantity  of  each  grade  of  butter  made 
in  his  factory,  and  the  quantit}^  of  butter  which  the  suppliers  of  cream  have 
been  paid  for. 

Butter  ma}^  not  be  exported  without  being  graded.  If  its  grade  is  found 
to  be  different  from  that  indicated  by  the  registered  brand  on  the  package, 
it  may  not  be  exported  under  that  brand.  A  certificate  of  grading  shall 
be  supplied  to  the  manufacturer  and  the  exporter. 

All  butter,  cheese  and  margarine  factories  must  register  under  the 
Act  and  all  stores. 

A  store  is  defined  as  a  place  where  condensed  milk,  butter,  cheese  or 
margarine  is  stored  whether  in  a  cold  chamber  or  otherwise,  but  does  not 
include  premises  used  for  the  sale  by  retail  of  such  dairy  produce.  But 
if  a  retailer  stores  butter  in  quantity  on  this  premises,  such  store  coidd 
not  be  included  as  a  retail  section,  and  therefore  would  have  to  be  registered. 

Anyone  keeping  dairy  produce  where  it  maj^  deteriorate  owing  to 
heat,  bad  smell  or  the  proximity  of  unclean  matter  is  liable  to  a  penalty 
not  exceeding  I^.  20  This  applies  more  particularly  to  cream  and  butter 
which  are  more  sensitive  to  their  surroundings  than  cheese. 

The  butter  merchants  of  Sydney  have  decided  to  store  their  butter 
in  a  cold  store  during  the  nigh£. 

1 2 19  -  Investigations  on  the  Protease  of  Milk  Bacteria.  —  swtatopfxk-zawadski,  in  Zeit- 

schrift  fiir  Untersuchung  dey  Nahmngs  und  Gennssmittel,  sowie  der  Gebrauchsgegensidnde, 

Vol.  32,  No.  4,  pp.  161-170.  Miinster  i.  W.,  August  15,  1916. 

A  series  of  very  caref  vd  experiments  were  carried  out  on  the  production 

of  protease  by  milk  bacteria.  The  results  are  discussed  and  compared  with 

those  obtained  by  other  investigators,  and  the  following  conclusions  are 

drawn: 

i)  Pure  fresh  milk  contains  no  peptone. 

2)  True  lactic  acid  bacteria  do  not  dissolve  casein  within  a  period 
of  7  days,  i.  e.  they  do  not  produce  protease. 

3)  The  presence  of  peptone  in  a  self  coagulated  milk  can  only  be 
attributed  to  the  presence  of  peptonising  bacteria. 

4)  The  decomposition  of  casein  and  other  albuminoid  substances 
only  occurs  through  tbe  agency  of  bacteria. 

5)  The  rate  at  which  the  albuminoids  are  converted  to  peptones 
increases  with  the  temperature  up  to  44°  C. 

6)  Proteolytic  ferments  may  be  produced  by  aerobic  and  anaerobic 
bacteria,  both  spore-forming  and  non  spore-forming. 

In  the  present  experiments  the  most  active  aerobic  bacteria  were 
Bacillus  pyocyaneus  (after  6  hours),  Bac.  -prodigiosus  (after  18  hours)  and 
Bac.  coli  commune  (after  24  hours);  and  amongst  the  spore-formers  Bac. 
subtilis  (after  6  hours)   and  Bac.  meseniericus  vulgatus  (after  18  hours). 
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The  most  active  anaerobic  bacterium  was  the  spore-forming  Paraplectum 
foetidum  (after  24  hours). 

7)  The  amount  of  peptone  produced  and  the  rate  at  which  it  is  form- 
ed vary  not  only  with  the  different  species  but  often  with  different  strains 
of  the  same  species  {e.  g.  B.  suhtilis). 

8)  The  h^'drotysis  of  casein  can  take  place  independently  of  the  coa- 
gulation of  milk,  which  does  not  even  assist  the  process. 

9)  In  the  present  experiment  neither  the  amount  of  peptone  pro- 
duced nor  its  rate  of  production  by  aerobic  bacteria  was  affected  by  the 
presence  of  other  bacteria  in  the  medium.  At  about  12°  C.  the  activity  of 
protease  is  always  somewhat  retarded.  Sterilized  milk  inoculated  with 
pure  cultures  of  various  organisms  and  incubated  at  12°  C.  already  contained 
peptone  after  8  hours  with  B.  pyocyaneus  and  B.  suhtilis  and  after  any- 
thing up  to  14  days  with  B.  coli  commune,  B.  prodigiosus,  B.  paraplectum 
foetidum,  B.  mesentericus  vulgatus  or  in  other  words  the  presence  of  B. 
acidi  lactici  in  the  unsterilized  milk  had  no  appreciable  effect  on  the  results. 

1220  -  The  Supply  of  Rennet  for  Cheese  Making  in  Italy  (i).  —  i.  brsana,  c,  (The  lack  of 
coagulating  ferments  for  the  cheese  factories).  • —  II.  Fascetti,  G.,  (How  to  supply  the 
necessary  amount  of  rennet.)  in  Le  Stazioni  spcrinieniali  agrarie  ilaliane,  Vol.  XI,1X, 
No.  I,  pp.  10-12  and  13-16.  Modena,  1916. 

In  Italy  the  slaughter  of  calves  weighing  less  than  400  lbs.  is  prohi- 
bited. Consequently  the  stomachs  of  calves  nourished  wholly  on  milk  or 
in  other  words  those  best  adapted  to  the  manufacture  of  rennet  are  ex 
eluded  from  the  market.  At  the  present  time,  imports  of  dried  stomachs 
from  European  countries  have  almost  ceased  and  it  seems  uncertain  how 
far  it  will  be  possible  to  obtain  the  material  from  elsewhere.  Normally 
45-50  tons  of  rennet  are  used  annually  in  the  Italian  cheese  factories  and 
of  this  about  one  half  is  imported  abroad.  Under  these  circumstances  it 
is  essential  that  Italy  should  take  steps  to  prevent  a  shortage  of  rennet  in 
the  country.  To  this  end  it  is  suggested: 

i)  That  the  available  calves  stomachs  be  more  completely  extracted 
and  that  the  use  of  lambs'  and  kids'  stomachs  be  encouraged  and  developed. 
The  latter  are  alread}^  employed  in  the  manufacture  of  «  pecorino  »  cheese, 
but  only  to  a  verj^  slight  extent. 

2)  That  the  preparation  of  a  vegetable  rennet  from  the  capituli  of 
the  cardoon  {Cynara  Cardunculus  )  be  encouraged.  This  plant  grows  wild 
in  central  and  southern  Italy  and  might  well  be  cultivated  for  rennet 
production. 

3)  That  an  attempt  be  made  to  produce  coagulating  enzymes  from 
bacterial   cultures. 

1221  -  The  Abnormal  Composition  of  Fat  in  a  Pig,  Fed  on  Maize.  —  rievei,,  in  ZcHschrif 

fur  UntcrsHchmi;  der  Nahnin:,s  itnd  Gcniissmittcl,  sowie  dcr  Gcbrauchst^Ci^enstdnde,  Vol.  132, 
N°.  4  pp.   178-181.  Munster  i  W.,  August  15,   1916. 

The  fat  on  the  carcase  of  a  seven  months  old  pig  was  found  to  be  quite 
abnormal.  It  was  firm,  opaque,  almost  dead  white  and  chalk}^  when  freshly 


I 


(i)  See  B.  Feb.  1916,  No.  233.  {Ed.) 
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cut.  On  being  melted  out  it  solidified  very  quickly  forming  a  greyish  lard 
with  a  very  smooth  even  surface  which  did  not  show  the  usual  depression 
in  the  middle  with  concentric  rings  radiating  outwards.  The  lard  was 
hard  and  cut  like  paraffin.  Its  constants  were  determined  and  compared 
with  those  of  other  fats  as  follows: 


Abnormal 
lard 


Solidifying  point  oc 46.9 

Melting  point  °C 56.5 

Solubility  per  100  parts  chloroform  at  17OC  .    .  80 

Refractive  ind-.  x  at  40OC 43.9 

Refractive  index  of  chloroform  solution  at  17OC  41.9 

Saponification  value 159-9 

Reichert-Meisel  value 2.5 

Iodine  value 23.6 

Ash  per  cent I        1.24 


Normal  lard 


37.2-39.8 
26.5-28.6 

100 

50.6-50.9 

46.1-47.5 

196-198 

0.3-0.9 

46-47 

traces 


Mutton 
fat 


34-45 
49.25 
71 
46.85 

47-45 
196 
0.25 
40 


Venison 
fat 


40.05 

5150 

71 

44-75 

40.55 


The  fat  diftered  so  markedly  from  ordinary  lard  that  it  could  not  be 
designated  as  such.  It  more  closely  resembled  mutton  or  venison  fat.  The 
writer  suggests  that  the  abnormal  character  of  the  lard  was  due  to  the  fact 
that  the  animal  had  been  fed  for  a  long  time  on  damaged  maize.  As  a  rule 
a  maize  diet  causes  the  production  of  a  soft  and  oily  fat  but  in  the  present 
case  opposite  effects  were  observed  and  these  can  onh'  be  explained  on  the 
assumption  that  the  prolonged  feeding  with  the  damaged  maize  resulted 
in  grave  metabolic  disturbances  in  the  pig  and  that  these  interfered  with 
the  deposition  of  fat. 

1222 -The  World's  Sheep  and  their  Wool  with  Special  Reference  to  the  Product^" 

Australasia.  — ■  Dal;ety's  Review,  Annual  Wool  Number,  Year  XXIV,  N".  4,  pp.  3. 

Sydney,  July,  i,  1916. 
The   National  Association   of  Wool   Manufacturers  in   America 
issued  two  tables  in  which  are  given  the  latest  figures  for  the  total  nu 
of  sheep  in  the  world,  and  for  the  world's  production  of  wool.  They  ca 
of  course  be  taken  as  exact  statements  for  in  some  cases  the  figures 
to  pre-war  periods  ;  they  are  merely  meant  give  an  approximate  ideu 
the  situation.  The  tables  are  as  follows  : 

Table  T.   —  Distribution  of  sheep  in  the  world. 

Country  Year  Number 

North  America  : 

United  .States  Continenlr.l 1915                         49956000 

Hawaii «                                   76  719 

Porto  Rico »                                     6  :^63 

Alaska 199 

Total,  United  States    ...        50  039  281 
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ana 

^1 


Canada 191 5 

Nevvfoundland — 

Mexico 1902 

Centra]  America — 

Cuba — 

British  West  Indies — 

Dutch  West  Indies — 

Guadeloupe — 

Total,   North  America 
South  America : 

Argentina 1912 

Brazil T913 

Bolivia 1910 

Chili 1914 

Colombia — 

Uruguay 1908 

Falkland  Islands — 

Other  countries — 

Total,  South  America   . 
Europe : 

Austria-Hmigarj' 1910-13 

Belgium — 

Bulgaria igio 

Denmark — 

Finland 

France ...  191 5 

Germany    . 1914 

Greece — 

Italy 1908 

Netherlands — 

Norwa}' — 

Portugal 1906 

Roumania 191 1 

Russia  in    Europe 191 1 

Saxony — 

Serbia 1910 

Spain 1913 

Sweden 191 1 

Switzerland 191 1 

Turkey 1910 

United  Kingdom 191 5 

Other  countries — 

Total,  Europe   . 
Asia  : 

British  India: 

British  provinces 1914 

Native  States » 

Total,  India 


2  038  662 

•97597 

3  424  430 

124 

044 

9 

982 

27  980 

22 

643 

II 

731 

5  757 

069 

55  796 

350 

8?  545931 

10  653 

000 

I  454  729 

.  4  602 

317 

746 

000 

26286 

296 

711 

000 

407 

000 

128  406 

273 

12  337867 

235  722 

8  632 

388 

I  319 

197 

I  309 

000 

13  483 

189 

5  451 

570 

4  000  000 

II  162 

926 

842 

000 

I  393 

000 

3077978 

5  269 

493 

46381 

000 

58 

185 

3818 

997 

16  441  407 

946 

000 

160 

000 

21  190 

000 

27552 

136 

20000 

185077 

065 

23091 

955 

8  129 

000 

31  220 

955 
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Ceylon 191 2  91  000 

Cyprus 1912  256000 

Japan. 1912  3  357 

Philippine  Islands 1913  103  000 

Russia  in  Asia 1911  34493000 

Turkey   in  Asia 1912  27094678 

Other  countries —  60  000 

Total,  Asia  excluding  India  ...        62  loi  035 

Africa  : 

Algeria 1912  8338023 

British  East    Africa —  6  500  000 

German  East  Africa 1913  6439  647 

German  ^A'est   Africa 1912  499000 

Madagascar 1911  352  000 

Rhodesia 1911  300000 

Soudan  (Anglo-Egyptian) 1909  830  000 

Tunis 1912  767000 

Uganda 191 4  54^  000 

Cape  of  Good  Hope — 

Natal .    .  — 

Orange   Free    State — 

Transvaal  . 1913  35  710  843 

Other  countries —  4  130  335 

Total,  Africa  ...        64  408  848 

Oceania : 

Australia 1915  82  on  606 

New  Zealand 191 5  24  465  526 

Total,  Australasia  .    .    .      106477  132 

Other  countries. 10  000 

Total,  Oceania  .    .    .      106  487  132 

Total,  World  .    .    .     633  49)658 


The  remarks  made  in  the  introduction  apply  with  even  more  force 
to  the  world's  wool  production.  Reliable  statistics  are  available  for  the 
United  States,  Australasia  and  British  South  Africa.  In  other  countries 
the  quantities  reported  the  previous  year  are  used,  and  in  some  cases  where 
the  report  of  the  number  of  sheep  has  been  materially  altered,  the  quan- 
tity records  has  been  modified  accordingly.  There  is  an  apparent  ano- 
maly in  the  increase  in  the  number  of  Argentine  sheep  reported  and  |he 
steady  decrease  of  wool  exports.  In  1907  the  Argentine  census  ret^'  ..  ' 
67  200  000  sheep  ;  more  recent  estimates  increase  the  number  ."I 
tine  sheep  to  83  545.931.  At  the  same  time  the  wool  exports  ^      u      a   loj-g-e 


from  178  000  metric  tons  in  1907-1908  to  120  000  in  1913- 


41  per  cent  of 


tional  Association  puts  forward  the  suggestion  that  the  ceit.    ^     .  ,    fr^f^. 
eluded  shearing  sheep  only  and  made  no  account  of  lambs,  _ 
the  reports  included  both  sheep  and  lambs.  In  the  absence " 
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gentine  returns  the  sheep  figures  are  presented  with  this  suggestion.  The 
wool  production  of  the  world  is  given  below. 


Tabi,e  II. 


North  A  nicrica  : 

United  States.    . 
British  Provinces . 
Mexico     .... 


Wool  production  of  the  world. 

Countrj-  Lbs.  of  wool 


777000 
210  000 
000  000 


Total,  North  America  306 

Central  America  and  West  huiies 

South  America: 

Argentine 264 

Brazil 35 

Chili 17 

I'eru 9 

Falkland  Islands 3 

Uruguay 143 

Other  countries 5 


987  000 
750  000 

500  000 
000  000 
000  000 
420  707 
200  000 
293  000 
000  000 


Total,  South  America  777  413  707 
Europe  ; 

Austria- Ungary      41  600  000 

France 75  000  000 

Greece 16  000  000 

Germany 25  600  000 

Portugal 10  000  000 

Italy 21  500  000 

Russia  in  Europe 320  000  000 

Spain 52  000000 

Turkey  and  Balkan  States 90  500  000 

United  Kingdom 121  200043 

Other  countries 30  000  000 


Total,  Europe  803  400  043 


A  sia . 


British  India.    . 

China 

Persia 

Russia  in  Asi  i  , 
Turkey  in  Asia . 
Other  countries 


00c  000 
000  000 
1 46  000 
000  000 
000  000 
000  000 


Total,  Asia  273  146000 


i  frica  : 

Mgeria. 


33  184000 

^^'^"'■'             tish  .\frica 157761470 

British  Inc. 

3  735  000 

13  000  000 


British  pro 


Native  Sta 


jr  countries . 


Total,  Africa  207  680  470 
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Oceania : 

Australia  and  Tasmania 5^9  775  000 

New  Zealand. 197  S66  914 

767  841  914 
Other  countries 100  000 


Total,  Oceania     767  141  914 


Total,  World  S  836  519  000 


Sttmmarising,  the  variotis  parts  of  the  world  in  order  of  production 
are  as  fohows  : 


Lbs.  of  wool 

Europe 803  400  043 

America 785  i  so  707 

Oceania 767  141  9^4 

Asia 273  146000 

Africa 207  680  470 

Australasian  production  of  ivool.  —  The  oversea  export  of  wool  during 
the  statistical  year  ended  June  30  amounted  to  i  6ig  259  bales  from  the 
Austrahan  Commonwealth  and  510  656  bales  from  New  Zealand,  the  for 
mer  being  an  increase  of  43  571  bales  as  compared  with  the  preceding 
season  and  the  latter  a  decrease  of  51  358  bales.  These  figures  do  not, 
however,  provide  anything  like  a  true  index  of  the  state  of  production 
for  the  past  season,  because  of  the  heavy  carry-over  of  1914-1915  clip 
wools  (approximately  200.000  bales)  to  the  1915-1916  season  while  there 
remained  unshipped  on  June  30  about  65  000  bales.  The  actual  produc- 
tion of  wool  in  Australia  for  export  during  the  1915-1916  season  can  there- 
fore be  set  down  as  i  484  000  bales  as  compared  with  i  775  000  bales 
for  1914-1915.  For  New  Zealand  the  corresponding  figures  are  510  656  and 
562  014  respectively.  Adding  together  the  Commonwealth  and  New  Zea- 
land figures,  a  total  Australasian  production  of  i  994  656  bales  is  obtained 
as  compared  with  2  337  014  bales  for  the  previoutis  season  (or  a  decrease 
of  342014  bales).  Taking  the  comparison  back  two  seasons,  the  figures 
show  a  falling  off  in  production  for  export  of  532.807  bales  since  1913-1914. 

The  I  994  656  bales  produced  averaged  3  227  lbs.  in  weight,  so  that 
the  ac'^ial  wool  output  for  1915-1916  was  654  032  880  lbs.  The  distribu- 
tion ot  he  output  is  given  in  Table  III.  As  special  features  of  the  season, 
it  ma-  be  pointed  out  that  America,  Italy  and  Japan  ]mrchased  large 
quanliiies  of  wool  while  the  United  Kingdom  only  took  41  per  cent  of 
the  total  sales  as  against  64  per  cent  the  previous  year.  The  financial  state- 
ments of  the  sales  in  the  different  markets  were  as  follows  : 
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Value 

Market  No.  of  bales  — 

—  —  £ 

Sydney 707  969  10  429  770 

Melbourne  and  Geelong 349  984  5  632  152 

Adelaide 115  3i4  1525  9/2 

Freeman  tie i  459  16527 

Brisbane 246376  4279498 

Tasmania 22016  303643 

New  Zealand 364861  7  7i5  97o 

Australasia  . i  807  979  29  903  532 

Average  price  per  bale    £16  10 s   lorf(i). 

The  gross  revenue  as  shown  above  exceeded  that  of  1914-1915  b}' 
ten  million  sterling. 

The  1914-1915  clip  was  characterised  iiy  a  rise  in  the  proportion  of 
crossbred  to  merino  wool  and  in  this  connection  it  is  interesting  to  con- 
trast the  clips  over  a  period  of  5  years.  At  Melbourne  in  1911-1912,  56  per 
cent  of  the  wool  sold  consisted  of  merino,  the  rest  being  crossbred,  but  in 
1915-1916  the  percentage  had  been  reduced  to  48.  At  Geelong  over  the 
same  period  the  reduction  was  smaller  i.  e.  from  51  to  49  per  cent.  The 
increasing  amount  of  crossbred  wool  on  the  market  is  attributed  to  the 
growth  of  the  frozen  meat  trade  which  is  gradually  causing  the  pure  me- 
rino flocks  to  be  replaced  by  general  purpose  sheep  i.  e.  sheep  which  are 
more  suitable  for  the  production  of  mutton  though  their  fleece  ma^^  not 
be  quite  so  fine  as  that  of  the  merino.  Nevertheless  in  Queensland  the 
merino  is  still  likely  to  hold  its  own,  as  the  recent  drought  there  has  de- 
monstrated clearly  the  special  hardiness  of  the  Peppin  and  South  Austra- 
lian types  and  has  made  owners  less  anxious  to  try  experimental  crosses 
with  English  breeds.  With  regard  to  the  demand  for  the  two  classes  of 
wool,  the  war  has  caused  an.  unprecedented  run  upon  the  coarser  kinds 
to  supply  the  army  clothing  departments.  America  has  on  the  other  hand 
been  a  keen  bu3^er  of  the  finer  tj'pes. 

A  comparison  of  the  average  weight  of  fleeces  for  the  last  three  sea- 
sons is  given  below  : 

No.  of  fleeces  Average  weight 

per  bale  of  bale 

1913-1914  41-56  327-2 

1914-1915  43.97  329.1 

1915-1916  44.31  322.7 

These  figures  are  not  altogether  a  true  indication  of  how  the  sheep 
are  cutting  as  the  weight  of  the  bales  varies  and  shows  a  tendency  to  be- 
come lighter.  From  the  above  figures  the  mean  yield  per  sheep  for  1915- 
1916  and  IQ14-1915  was  7.28  and  7.41  lbs.  respectiveh'. 

The  top  prices  made  in  any  one  year  on  the  Australian  markets  have 


(i)  Corresponding    figures  for    191 3-19 14    were:    2527463   bales  for    a    gross  value    i.>i 
£33  478  353  or  £13  4S  iirf  per  bale. 
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been  collected  in  Table  IV  and  show  how  the  figures  for  1915-1916  com- 
pleteh-  put  all  previous  records  in  the  shade.  Table  V  indicates  the  course 
of  quotations  for  the  various  qualities  since  1910. 

There  is  ever>^  indication  that  the  clip  for  the  present  season  will  be 
larger  than  that  for  1915-1916.  The  flocks  are  everywhere  in  good  condi- 
tion and  the  owners  look  forward  to  a  3'ield  of  hea\^  fleeces. 

Table   III.  —  Destination   of   exports   of   Australasian  wool 
(1914-1915  and  1915-1916). 


Destination 

1915-1916 

1914-1915 

No.  of  bales 

Per  cent  of 
total  export 

No.  of  bales 

Per  cent  of 
total  export 

United     kingdom 

France 

Belgium  and  Nether! ends 

Germany  and  Austria  ....... 

Italy  and  Switzerland 

Russia,  Norway  and  Sweden  .... 

United  State  and  Canada 

Japan,  China  and  India 

I/)cal  manufactures 

742  178 
57  345 

166  916 
7422 

564  433 
113  611 
156  074 

41 
3 

10 

31 
6 

9 

983355 
58706 

5  459 

8  439 

68436 

1466 

234  8y6 

81  890 

102  152 

64 
4 

I 
4 

15 
9 

7 

I  807  979 

I  544  799 

Table  IV.  —  Top  prices  made  for  ivool  in  the  Australasian  markets 

{pence  per  lb.) 


Greasy  fleece 

Scoured  fleece 

Merino 

Crossbred 

Merino                  Crossbred 

I9I5-I9I6    

I9I4-I9I5    

I9I3-I9I4    

I9I2-I9I3    

I9I1-I9I2     

I9IC-I9II     

1909-1910    

I908-I909     

I907-I908    

I906-I907     

24  ^4 

18  3/, 

20  V* 

19  V4 
18  1/2 

18  V4 
21 

19 

20  V2 
18  \4 

23  V4 
iS 

15 

15V4 
14^/4 
15  V4 
18V4 

15  V2 
17V2 

17  V^ 

44  V^ 
28 

28 

26  1/2 

24  ^^4 
24  V2 

25  v« 
23% 
27  V4 
25 

27 

22  V4 
203/4 

20  V2 
17% 
20 

20  Vr 
16  Ve 

23  V4 
22  V2 
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TabIvE  V.  —   Quotations  for  tops  on  the  Australasian  markets  at  June^  ^ofh 

{■pence  per  lb.). 


Counts  (i) 


1909 

1910 

I911 

1912 

1913 

1915 

28  Vz 

29  V2 

28 

27  V2 

31  v* 

32  V2 

26  V2 

28 

26  V2 

25  V2 

29  V4 

30% 

25  V2 

27 

25  V2 

25 

29 

30 

24 

25^/4 

23  V2 

22  V2 

26 

26  1/2 

21  V2 

23  V2 

2lVa 

20  1/4 

2374 

23  7. 

18  1/4 

20  3/ 

18  V2 

17  V4 

21  V4 

20  V2 

15 

16V4 

15  V4 

14  V2 

17  V2 

17  V4 

14 

1574 

14% 

14 

16  Va 

16  3/4 

12% 

14  V4 

14  V4 

13  V2 

I6V4 

16  V2 

12 

13  V4 

13  V2 

13  V4 

16 

16 1/4 

I9I6 


70's   (fine  quality  niL-rino)    .    .    .    . 

Super  6o's  (good  merino) 

Common  6o's  (ordinary  merino)  .    . 
58's  (coarse  merino  fine  comeback 

56's  (c'b'k  fine  sb.) 

50's  (fine  quality  xb.) 

46' s  (medium  quality  xb.)    .    .    .    . 

44's  (rather  coarse  xb.) 

40's  (coarse  quality  xb.) 

36'3  (lyincoln  and  lYcicester)     .    .    . 


46 

44  V2 

43 

40 

36  V2 

33  V2 
28 

27 
26 

25 


(i)  The  «  count »  number  was  originally  used  to  indicate  the  number  of  hanks  of  560  yds- 
per  lb.  of  worsted  yam.  For  example  : 

lb.  of  40's  worsted  yarn  contained  40   X   56o    =    22400  yds.  of  worsted 
»         6o's  »  »  »  60   X  560    =   33600       »  11 

But  in  actual  practice  the  count  number  represents  the  fineness  ot  the  fibres  rather  than 
the  yield  ot  hanks  per  lb.  In  fact  the  j'arn  ma3^  be  classed  as  6o's  for  the  thickness  of  its  jarn 
even  if  it  only  j'iel  ded  50  hanks  per  lb.  on  account  of  the  lack  of  length  and  uniformity  in  the 
fibres. 


1223  -  New  and  Quick  Method  of  Determining  the  Age  of  Eggs.  —  Grossfeld,  in  Moi- 

kerei-Zeitun^^,  Year  30,   No°  33,   pp.   515-517.   llildesheim,  August   18,    1916. 

A  new  method  has  been  devised  for  estimating  the  age  of  eggs.  It  is 
based  on  the  fact  that  a  new  laid  egg  is  heavier  than  water  and  that  it 
gradually  loses  weight  as  its  age  advances.  The  weight  of  an  average  sized 
fresh  egg  in  water  is  4.3  gms.  and  decreases  at  the  rate  of  0.6  gm.  per  week, 
so  that  after  about  seven  weeks  the  egg  is  of  exactly  the  same  density  as 
water  and  then  its  weight  gradually  passes  into  minus  values,  as  the  egg 
reaches  advanced  stages  of  preservation. 

By  means  of  a  simple  areometer,  the  weight  of  the  egg  in  water  can 
be  determined  ver^^  quickly.  The  instrument  is  made  by  hugershofp, 
GUERBER  AND  CO.,  Leipzig  and  consists  of  a  graduated  tube  with  a  metal 
basket  at  its  base.  Having^  placed  the  egg  in  the  basket,  the  whole 
instrument  is  immersed  in  the  coldest  water  available  and  the  weight  of 
the  egg  in  water  as  well  as  its  age  in  weeks  can  be  read  off  directly  from 
the  graduations.  The  whole  operation  only  takes  a  few  seconds  so  that 
a  large  number  of  eggs  can  be  tested  in  a  short  time. 

Though  the  instrument  is  calibrated  for  an  egg  weighing  54.3  gms. 
and  occupying  a  volume  of  50  cc. ,  i.  e.  for  an  average  sized  egg,  the  read- 
ings are  sufficiently  correct  for  practical  purposes  with  all  but  very  small 
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or  ver>'  large  eggs.  Where  however  a  greater  degree  of  accurac}-  is  required 
the  error  due  to  the  size  of  the  egg  can  be  eHminated  as  follows  :  the  weight 
of  the  egg  in  water  is  divided  b}^  its  weight  in  air  and  multiplied  b^^  100. 
The  resulting  figure  is  about  8  for  a  new  laid  egg  and  decreases  at  the  rate 
of  I  per  week  as  the  age  of  the  egg  advances.  For  example  : 

2  X  100 

au  egg  weighing  2  gms.  in  water  and  60  gms.  in  air  would  be  8 =  8  —  3.3  = 

60 

between  4  and  5  weeks  old. 

The  areometer  also  affords  an  easier  means  of  determining  the  specific 
gravity  of  eggs  than  by  the  use  of  saline  solutions.  With  the  figures  given 
above, 

weight   in  air 


Specific  gravit}'  of  egg  = 


weight  in  air  —  weight    in  water 
60 


60  —  2 
=  1.034- 

1224  -  A  Study  of  the  Preparation  of  Frozen  and  Dried  Eggs.  —  Pennington  m.  e.,  Jen- 
kins M.  K.,  Stocking  W.  A.,  et  al.  in  United  States  Department  of  Agriculture,  Bulletin 
No.  224,  pp.   i-gg.  Washington,  April  28,  igi6. 

In  Bulletin  No.  51  {U.  S.  Dep.  of  Agr.)  a  report  has  already  been  made 
of  the  various  types  of  eggs  used  in  the  preparation  of  frozen  and  dried  eggs 
in  the  egg-producing  districts  of  the  United  States.  It  was  shown  that  in 
order  to  obtain  the  best  results  a  certain  proportion  of  eggs  should  be 
stored  as  a  liquid  eggs  »,  i.  e.  without  their  shells.  A  sttidy  of  the  condi- 
tions prevailing  in  the  egg-breaking  establishments  was  next  undertaken 
in  cooperation  with  the  factories  themselves,  the  results  of  which  are  set 
out  in  the  present  paper.  The  body  of  the  bvilletin  gives  an  outline  of  the 
work  done  and  the  conclusions  which  should  be  of  general  interest  to  all 
connected  with  the  industrv'.  In  the  appendix  are  given  details  of  the 
experiments  which  may  be  of  use  to  managers  of  factories  and  to  chemists 
and  bacteriologists  engaged  in  food  investigations. 

This  report  is  based  on  observations  made  in  establishments  scattered 
between  northwestern  Iowa  and  central  Kansas,  during  the  seasons  1911 
and  1 91 2.  Tables  i  and  II  give  a  general  summar}^  of  the  results  of  the 
bacteriological  and  chemical  examinations  of  various  grades  of  liquid 
eggs  in  three  of  the  factories  (D,  E,  and  F,)  The  grades  of  eggs  mentioned 
are  : 

«  whole  eggs  «  =  eggs  merely  deprived  of  their  shells. 

«  mixed  eggs  »  =   a  product  prepared  by  adding  yolks  io  whole  eggs. 

« leakers  »  =   eggs  with  shell  and  inner  membrane  broken. 

«  soft  eggs  »  =:  eggs  whose  yolk  appears  whole  before  the  candle  but  w  hich 

breaks  when  opened. 
« second  grade  eggs  "      =   a    product    prepared    from    «  drip  »   and    incipient  forms  of 

deteriorated  eggs, 
"tanners'  eggs  »  =  is  a  product  made  from  the  rejects  of  the  candling    and 

breaking  rooms  excluding  eggs  with  a  bad  odour.  It  is  used 

for  tanning  leather. 
«  drip  »  =  is  the  liciuid  egg,  mostly  white,  which  collects  in  the  bottom 

of  the  breaking  tray. 
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Table  I.  —  Bacterial  counts  on  liquid  eggs. 


Description  of  sample* 


No.         j  Samples  with 
r  over   5  ooo  ooo 

samples 


bacteria 
per  gm. 


No.  of  organisms  per  gm. 


Average       |      Minimum 


Whites 

Yolks 

Whole  eggs 

Mixed  eggs  from  D  house. 
).  »         »       F 

Leaking  eggs  

Soft  eggs 

Second-grade  eggs .   .    .    . 
Tanners'  eggs 


39 
54 
47 
46 
12 
53 
13 
14 
10 


per  cent 

2.6 

5.6 

21.3 
o 

8.3 

5-9 

46.1 

92.8 

100 


350  000 

530  000 

2  700  000 

I  000  000 

I  700  000 

I  300  000 

20  000  000 

35  000  000 

76  000  000 


100 

^oo 
340  000 

5  100 

470  000 

500 


7  500  000 
7  500  000 
II  000  000 
3  300  000 
6  800  000 
6  000  000 


130000  80000000 


4  200  000 
31  000  000 


92  000  000 
150  000  000 


Table  II.  —  Chemical  tests  on  liquid  eggs. 


No. 

of 
sam- 
ples 

Ammoniacal  nitrogen 

Percentage 

Description 
of  sample 

Per  100  parts  wet  weight 

Per  100  parts  dry  weight 

of  moisture 

Average 

Min.         Max. 

Average 

Min.        Max. 

Ave- 
rage 

Min.     Max. 

Whites 

Yolks 

Sugared  yolks.    ,    .    . 

Whole  eggs 

Mixed  eggs    from    D 
house 

Mixed   eggs    from    F 

13 

23 

7 

43 

34 

0,0004 
0.0032 
0.0030 
0.0021 

0.0020 

0.0023 
0.0020 
0.0023 

0,0024 
0.0041 

0.0002 
0.0024 
0.0028 
0.0016 

0.0014 

0.0017 
0.0013 
0.0018 

0.0008 
0.0021 

0.0006 
0.0045 
0.0033 
0.0024 

0.0025 

0.0027 
0.0028 
0.0031 

0.0040 
0.0069 

0.0031 
0.0076 
0.0062 
0.0074 

0.0067 

0.0071 
0.0065 
0.0080 

0.0108 
0.0133 

0.0016 
0.0054 
0.0058 
0.0054 

0.0046 

0.0053 
0.0047 
0.0066 

0.0052 
o|oo74 

0,0049 
0.0103 
0.0067 
0.0087 

0.0082 

0.0082 
0.0080 
0.0098 

0.0182 
0.0219 

87,37 
57.88 
51.12 
72-33 

68.88 

68.06 
69.63 
71.24 

78.20 
69.98 

86.96 
53-64 
49-89 
70.23 

68.33 

67.00 
64.12 
67.04 

71-79 
65.06 

88.31 
64.06 
53-07 
74-17 

71-43 

70.81 
72.83 
72.99 

84.60 
71.89 

I<eaking  eggs  .... 

Soft  eggs 

Second-grade  eggs  and 
drippings 

Tanners'  eggs.   .    .   . 

37 
II 

14 
9 

The  average  number  of  bacteria  per  gm.  in  the  whites  was  350.000, 
in  the  3^olk  530  000  and  in  the  whole  and  mixed  eggs  i  800  000.  The  average 
amount  of  ammoniacal  nitrogen  was  0.0031  per  cent  of  the  dry  matter 
in  the  whites,  0.0076  per  cent  in  the  yolks  and  0.0074  per  cent  in  the  whole 
eggs.  A  comparison  of  these  results  shows  that  the  average  count  of  the 
whites  is  about  half  that  of  the  yolks  and  that  the  latter  contained  ap- 
proximately one  third  as  many  bacteria  as  the  whole  and  mixed  egg. 
The  antiseptic  action  of  the  white  may  explain  its  lower  bacterial  content 
as  compared  with  that  of  the  j-olks,  whole  eggs  and  mixed  eggs.  It  may 
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be  that  the  presence  of  soft  eggs  in  the  whole  and  mixed  eggs  offers  also 
an  explanation  of  their  higher  bacterial  content. 

It  is  interesting  to  note  that  the  average  count  of  the  product  prepared 
from  leaking  eggs  is  not  different  from  that  of  whole  and  mixed  eggs. 
The  average  count  of  the  former  was  1.300.000  and  for  the  latter  1.800.000. 
The  amount  of  chemical  decomposition  was  no  greater  in  the  leaking  eggs 
than  in  the  whole  and  mixed  eggs. 

The  product  prepared  from  soft  eggs  graded  as  fit  for  food  purposes 
contained  decidedly  more  bacteria  than  the  whole  or  mixed  egg,  but  the 
amounts  of  ammoniacal  nitrogen  in  the  two  were  not  so  very  far  apart. 
The  average  number  of  organisms  in  the  soft  eggs  numbered  20  000  000 
per  gram,  as  compared  with  i  800  000  in  the  whole  and  mixed  egg,  whereas 
the  percentage  of  loosely  bound  nitrogen  averaged  0.0080  in  the  former 
and  0.0074  in  the  latter.  The  bacteria  in  the  soft  eggs  were  not  present 
in  sufficient  numbers  or  for  a  sufficient  length  of  time  to  aft'ect  a  decom- 
position of  the  egg  material.  On  the  other  hand  the  second  grade  frozen 
egg  prepared  from  «■  beginning  sours  »,  (i.  e.  eggs  with  light-green  whites 
and  the  tanners'  eggs  were  not  only  heavih^  infected  but  were  decomposed. 
The  average  number  of  bacteria  in  the  former  was  35  000  000  per  gm. 
and  in  the  latter  76  000  000.  The  amount  of  ammoniacal  nitrogen  was 
0.0108  per  cent  in  the  second-grade  egg  and  0.0133  i^  the  tanners'  eggs. 
The  comparative  data,  together  with  the  practical  observations  of  the 
eggs  used  in  the  former  product,  show  verv-  conclusively  that  second-grade 
canned  or  dried  eggs  are  unfit  for  food  purposes. 

As  the  houses  under  obserA-ation  during  1912  were  three  of  the  largest 
producers  of  canned  and  dried  eggs  in  the  United  States,  it  is  instructive 
to  compare  the  quality  of  their  output  as  indicated  by  its  bacterial  content 
with  that  offered  for  sale  for  food  during  the  two  3'ears  previous  to  the 
investigation.  STii,ES  and  bates  {Bureau  of  Chemistry,  U.  S.  Dep.  of 
Agr.  Biilletin  No.  158)  found  in  a  study  of  312  samples  of  frozen  eggs 
collected  from  different  sources  during  the  years  1909  to  1911,  inclusive, 
that  58.3  per  cent  contained  over  10  000  000  bacteria  per  gram.  Of  216 
samples  of  liquid  eggs  obtained  from  the  cooperating  houses  during  this 
investigation  in  1912,  only  1.4  per  cent  were  found  to  contain  over  10  000  000 
per  gram.  The  maximum  count  in  the  three  houses  in  1912  was  11  000  000 
per  gram,  while  the  maximvim  found  by  Stiles  and  Bates  was  i  180  000  000. 

The  difference  in  the  bacterial  count  of  the  samples  of  dried  eggs  was 
equally  as  marked.  Stiles  and  Bates  found  that  83.3  per  cen'f"  of  the  samples 
purchased  on  the  open  market  contained  over  10  000  000  per  gram.  Only 
6.3  per  cent  of  46  samples  taken  in  E  house  contained  over  this  number, 
while  in  F  house  55.3  per  cent  of  the  samples  were  in  excess  of  10  000  000. 
The  maximum  number  per  gram  found  in  the  samples  of  dried  eggs  taken 
in  1912  was  20  000  000  for  B  house  and  200  000  000  for  F  house,  and  in 
the  samples  collected  between  1909  and  1911  by  Stiles  and  Bates  210  000  000 
It  is  known  in  the  case  of  F  house  that  the  raw  material  was  of  good  qua- 
Hty  and  that  the  bacteria  increased  during  desiccation. 

The  samples  studied  b}'-  Stiles  and  Bates  represented   not  only  frozen 
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and  dried  eggs  prepared  from  good  eggs  by  the  best  methods  known  at 
the  time,  but  also  products  made  from  unfit  raw  material.  These  compa- 
rative data  speak  well  for  the  quality  of  the  product  prepared  by  the  new 
methods  in  the  three  houses  under  investigation. 


CONCLUSIONS. 

i)  Eggs  commonly  used  for  breaking  stock  by  reputable  firms  are 
small  and  oversized  eggs,  dirty  and  cracked  eggs,  and  shrunken  eggs. 

2)  In  order  to  check  deterioration,  the  eggs  should  be  held  in  chilled 
surroundings  before  and  during  the  process  of  candling,  breaking,  and 
mixing  preparatory  to  freezing  or  drying.  The  temperature  of  the  store 
room  should  not  be  higher  than  0°  to  loC,  that  of  the  candling  room  10° 
to  130C.,  that  of  the  breaking  room  1 50  to  180C. 

3)  All  eggs,  even  during  the  spring  months,  should  be  candled  pre- 
vious to  breaking. 

4)  In  order  to  insure  well  candled  eggs  going  to  the  breaking  room, 
the  system  of  candling  should  be  such  that  the  work  of  the  individual 
candlers  is  checked. 

5)  In  order  to  prevent  waste,  the  eggs  difficult  to  grade  should  be 
set  aside  by  the  regular  candlers  to  be  recandled  by  an  expert. 

6)  All  eggs  used  in  the  preparation  of  frozen  and  dried  eggs  should 
be  graded  out  of  the  shell  as  well  as  by  the  candle,  because  certain  heavily 
infected  eggs,  such  as  sour  eggs  and  eggs  with  green  whites,  can  only  be 
detected  when  broken. 

7)  In  order  to  insure  a  good  product,  bacterial  cleanliness  and  care- 
ful grading  must  be  obtained  during  the  process  of  preparation. 

8)  The  fingers  of  the  breakers  should  be  kept  dry  and  clean. 

9)  In  order  to  prevent  waste  and  to  insure  good  grading,  not  more 
than  three  eggs  should  be  broken  into  a  cup  before  emptying. 

10)  Good  eggs  should  not  be  saved  when  a  bad  egg  has  been  broken 
into   a  cup  with  them. 

11)  White  and  yolk  are  contaminated  less  by  the  mechanical  than 
the  shell  method  of  separation.  Only  clean  eggs  should  be  separated  by 
the  latter  process. 

12)  The  percentage  of  «  rots  »  rejected  on  candling  and  the  number 
of  organisms  in  the  liquid  egg  increase  as  the  season  advances. 

13)  Canned  eggs  with  the  majorit}-  of  samples  having  counts  of 
less  than  5  000  000  bacteria  per  gram,  and  with  100  000  B.  coli  or  less  can 
be  prepared  in  the  producing  section  from  regular  breaking  stock,  provided 
strict  cleanliness  and  careful  grading  have  been  observed.  The  ammoniacal 
nitrogen  will  very  seldom  be  over  0.0087  per  cent  of  dry  matter. 

14)  A  second-grade  frozen  product  prepared  from  eggs  showing 
incipient  decomposition  to  the  senses,  such  as  «  beginning  sours  »  and  eggs 
with  green  whites  are  not  only  heavily  infected  but  chemically  decomposed. 
These  eggs  are  unfit  for  food  purposes. 
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15)  Only  two  grades  of  canned  eggs  should  be  prepared  when  grading 
eggs  out  of  the  shell,  namely,  food  egg  and  tanners'  egg. 

16)  L,eaking  eggs  handled  on  special  trays  between  candling  and 
breaking  room  and  graded  carefully  are  as  fit  for  breaking  as  regular 
breaking  stock. 

17)  Tanners'  egg  contains  markedly  larger  numbers  of  bacteria 
and  larger  amounts  of  ammoniacal  nitrogen  than  does  food  egg. 

18)  The  control  of  the  supply  of  air  to  drying  belts  to  prevent  sa- 
turation from  the  liquid  egg  is  an  important  factor  in  preventing  multi- 
plication of  bacteria  in  the  product  during  the  process  of  desiccation. 

19)  The  amount  of  ammoniacal  nitrogen  in  desiccated  egg  is  not 
a  reliable  index  to  the  quality  of  the  raw  material  from  which  it  is  prepared, 
because  this  substance  is  volatilized  unevenly  during  the  process  of  de- 
siccation. 

20)  The  following  eggs  should  be  discarded  during  grading  :  Black, 
white,  mixed  and  sour  «  rots  «,  eggs  with  green  whites,  eggs  with  stuck 
yolks,  musty  eggs,  mouldy  eggs,  « blood  rings  »,  eggs  containing  diffuse 
blood,  and  eggs  with  abnormal  odour. 


PLANT  DISEASES 


DISEASES  NOT  DUE  TO  PARASITES 
OR  OF  UNKNOWN  ORIGIN. 

1225  -  Mottle-Leaf  of  Citrus  Trees  in  Relation  to  Soil  Conditions.  —  i^ymax,  j.,  Briggs 

J.  C.  A.,  and  Mc  I,ane  J.  W.,in  Journal  of  Agricultural  Research,  Vol.  VI,  No  19,  pp.  721, 
739,  PI.  XCVII.  Washington,  D.  C,  1916. 

Mottle-leaf  of  Citrus  trees  is  characterised  by  the  disappearance  of 
the  chlorophyll  from  parts  of  the  leaf  beginning  at  the  points  which  are 
furthest  away  from  the  mid-rib  and  the  larger  veins.  As  the  alteration 
progresses  the  yellowish  spots  increase  in  size,  and  finallj^  unite,  until  the 
only  remaining  chlorophyll  is  confined  to  narrow  areas  along  the  veins. 
In  advanced  stages  there  is  a  marked  decrease  in  the  size,  quality  and 
yield  of  the  fruit.  No  organism  has  as  yet  proved  to  be  associated  with 
this  condition,  but  it  is  generally  stated  that  the  nematode  Tylenchulus 
semipenetrans  Cobb  (i)  is  widely  distributed  in  districts  infected  with 
mottle-lead. 

Mottle-leaf  is  found  in  most  Citrus  fruit  plantations  in  California, 
but  it  is  more  prevalent  in  some  districts  than  in  others.  All  the  Citrus 
fruits  grown  in  California  are  affected,  including  the  Washington  Navel, 
Thompson  Improved  Navel,  and  Valencia  orange,  grapefruit,  tangerine 
and  lemon. 

Other  conditions  being  equal,  the  buds  grafted  on  to  C.  aitrantium 
are  more  susceptible  than  those  grafted  on  to  C.  sinensis  ;  in  a  mixed 
grove  of  Washington  Navel  and  Valencia  oranges  both  varieties  were 
equally  attacked. 

Orchards  manured  with  organic  substances,  such  as  stable  manure 
or  clover  crops,  usually  did  better  than  those  treated  v/ith  chemical  ferti- 
lisers. In  the  latter  case  the  changes  induced  are  always  more  extensive 
than  when  nitrate  of  soda  alone  is  employed. 

The  experiments  in  question  indicate  that  the  origin  of  the  disease 
must  be  sought  in  the  conditions  of  growth  and  more  especially  in  the 


(i)   See  B.  July  IQ15,  No.  77^-  {Ed.). 
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chemical  ccmposition  of  the  soil.  The  conclusions  are  based  upon  a  field 
and  laboratory  study  of  130  orange  groves  and  45  lemon  groves  mainlj- 
situated  in  Riverside  and  San  Bernardino  Counties,  CaUfornia.  The  per- 
centage of  mottled  leaves  was  determined  by  examining  10  to  12  t3^pical 
trees  in  each  grove.  A  soil  sample  3  feet  in  depth  was  taken  near  each  tree, 
each  foot  sample  being  kept  separateh\  These  samples  were  anah'sed, 
for  humus,  organic  carbon,  mineral  carbonates,  bicarbonates  and  total 
nitrogen.  The  most  striking  results  are  shown  in  Tables  I  and  II. 

The  moisture  equivalent  is  a  measure  of  the  moisture  retentiveness 
of  a  soil,  and  is  numerically  equal  to  the  percentage  of  moisture  which 
a  given  soil  is  able  to  retain  in  opposition  to  a  centrifugal  force  1000 
times  that  of  gravity.  The  finer  the  soil  particles  the  greater  is  the 
m.oisture  equivalent. 

The  following  facts  can  be  gleaned  from  tables  I  and  II  : 


Table  I.  —  Analysis  of  orange  grove  soils,  grouped  according 
to  percentage  of  mottled  leaves,  each  group  containing  about  20  groves. 
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Table  II.   —  Analyses  of  lemon  grove  soils,  grouped  according 
to  percentage  of  mottled  leaves,  each  group  including  8  groves. 
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The  results  of  the  soil  analyses  show  that  in  the  case  of  the  oranges 
there  is  a  marked  inverse  correlation  between  the  humus  content  of  the 
soil  and  the  percentage  of  mottling,  the  latter  tends  to  diminish  as  the  humus 
content  increases.  A  statistical  study  of  the  data  shows  that  50  per  cent 
of  the  cases  of  mottling  can  be  accounted  for  by  the  low  humus  content 
of  the  soil.  The  humus  content  of  the  lemon  soils  studied  averages  less 
than  0.1  per  cent,  an  amount  which  is  too  small  to  produce  a  normal 
growth,  and  which  is  nearly  always  associated  with  mottling. 

No  correlation  was  found  between  the  proportion  of  mineral  carbonates 
in  the  soil  and  mottling  ;  it  was  noticed  that  in  lemons  the  mottling  de- 
creased slightly  as  the  mineral  carbonates  increased,  but  the  changes  were 
so  slight  that  it  cannot  really  be  considered  as  a  case  of  correlation.  In  all 
the  soils  examined  the  lime  content  is  low,  and  its  application  in  large 
quantities  benefits  lemon  trees  more  than  orange  trees,  more  especially 
when  the  soil  is  rich  in  humus. 

There  is  no  relation  between  the  total  nitrogen  and  mottle-leaf  either 
in  oranges  or  in  lemons.  The  greater  the  proportion  of  organic  carbonates 
with  regard  to  the  humus,  the  more  the  leaves  of  the  tree  are  attacked ; 
and  in  the  same  way,  the  more  proportion  of  humus  is  raised  the  more 
the  disease  is  checked.  This  does  not  prove  that  humus  is  the  organic  sub- 
stance best  fitted  to  give  rise  to  the  development  of  healthy  and  normal 
leaves,  but  it  shows  that  in  a  soil  which  is  able  to  convert  organic  matter 
into  humus,  the  organic  matter,  during  the  process  of  decomposition, 
passes  through  stages  when  it  is  very  readily  absorbed  b}^  the  plant  roots. 
Addition  of  organic  substances  which  can  readily  be  assimilated  to  the 
soil  is  therefore  suggested  as  a  new  means  of  checking  the  attacks  of  mot- 
tle-leaf. 


DISEASES  DUE  TO  FUNGI, 
BACTERIA  AND  OTHER  EOWER   PEANTS. 

GENER.\LiTiEs       1226  -  CHmatic  Conditions  as  related  to  Cercospora  bet/cola.  —  pool,  v.  w,,  and 

Mc    Kay,  M.  B.,  in  Journal  of  A  agricultural  Research,  vol.  VI,  n.  i,  pp.  21-60,  fig.  i-io, 
PI.  III-IV.     Washington,  D.  C,  191 6. 

Experimental  work  on  the  subject  in  hand  leads  to  the  following 
conclusion: 

i)  The  life  of  the  fungus  Cercospora  bet i cola  wintering  in  sugar-beet 
top  material  varies  according  to  the  environment.  When  exposed  to  out- 
door conditions  the  conidia  die  in  one  to  four  months;  but  when  kept  dry 
they  live  as  long  as  eight  months.  The  sclerotia  like  bodies,  which  are  more 
or  less  embedded  in  the  tissues  of  the  host,  are  more  resistant  than  the  co- 
nidia, living  through  the  winter  when  slightly  protected,  for  example, 
in  the  interior  of  a  pile  of  sugar-beet  tops  or  buried  in  the  ground  at  a  depth 
of  I  to  5  inches,  and  become  a  source  of  infection  for  the  succeeding  crop. 
Notwithstanding  the  difference  in  temperature  and  soil  moisture  condi- 
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tions  similar  results  were  obtained  from  wintering  experiments  at  Rocky 
Ford,   Colorado  and  IMadison,  Wisconsin. 

2)  Climatic  conditions  and  the  development  of  the  leaf  spot  can  only 
be  correlated  when  all  records  are  taken  at  the  same  relative  positions, 
as  shown  b}^  comparison  of  the  Weather  Bureau  records  and  the  records 
taken  among  the  plants  and  5  feet  above  the  field. 

3)  The  maximum  temperature  earh'  in  the  season  is  much  higher 
near  the  ground  than  it  is  5  feet  above,  but  the  difference  diminishes  as 
the  season  advances. 

4)  Throughout  the  season  the  ma.ximura  humidity  was  higher  among 
the  leaves  than  5  feet  above  the  field.  Earh'  in  the  season  while  the  plants 
were  small  the  humidity  remained  above  60  longer  each  da}^  at  5  feet  above 
the  field  than  among  the  plants  near  the  ground;  but  after  the  plants 
attained  a  good  size  this  condition  was  reversed.  Because  of  this  difference 
onl}'  records  collected  among  the  leaves  should  be  considered  in  correla- 
ting climatic  conditions  and  conidial  production  and  infection. 

5)  The  eft'ect  of  rainfall  and  irrigation  on  the  increase  of  relative 
humidit}'  and  its  duration  is  apparently  much  the  same. 

6)  Thermal  tests  with  artificial  cultures  showed  that: 

a)  exposure  to  constant  temperatures  of  35°  and  36^  C.  is  fatal  to 
to  the  growth  of  the  fungus; 

b)  growth  occurred  when  cultures  after  exposure  for  3  da^^s  to 
either  of  these  temperatiires,  were  changed  to  30.8",  and  also  when  they 
were  held  at  either  for  8  hours  and  then  at  20°  for  16  hours; 

c)  a  temperature  of  40.5°  was  fatal  in  all  combinations  tested. 

7)  Temperature  and  relative  humidity'  influence  the  production 
of  conidia  and  infection  in  much  the  same  way.  A  temperature  of  80°  to 
90°  F.,  with  a  night  minimum  preferably  not  below  60°,  is  most  favour- 
able to  conidial  production,  while  it  is  checked  by  a  temperature  of  100° 
or  more,  and  is  greatly  checked  by  a  range  from  below  50"  to  80°.  A  maximum 
humidity  ranging  above  60  for  not  less  than  15  to  18  hours  each  day  in- 
duces a  good  growth  of  the  fungus. 

8)  Because  of  the  greater  degree  of  moisture  on  the  lower  than  on 
the  upper  side  of  the  leaf  the  conidia  are  generalh"  more  abundant  on  the 
lower  surface  of  the  spots,  but  because  of  the  action  of  rain  and  wind  they 
disappear  more  rapidly  from  the  upper  surface. 

1227  -  The  Susceptibility  of  Phaseolus  vulgaris  to  Haricot  Rust  (t/romyces         resistant 

appendiculatus)  (i).  —  Jordi,   v..,  in   Zcitschrilt  fiir  Pllanzcnkrankhcitcn,\ol.   26,  PLANTS 

Nos.  6-7,  pp.  374-o75.     Stuttgart,  Sept.  16,  iqi6. 

In  1915  the  writer  cultivated  5  varieties  of  Phaseolus  vulgaris  (Ohne 
Gleichen,  Blaue  vSpeck,  Sans  Viacre,  Phanomen,  Klosterfrauen).  The  three 
first  were  grown  in  one  field,  and  the  other  two  together  with  the  first 
one,  in  a  second  field. 

The  second  field,  98  ^-ards  long  by  27  yards  wide,  was  divided  into  three 


(i)   See   B.   August   1916,  n.  933.  {Ed. 


lyoS  dise;ases  of  various  crops 


CROPS 


equal  parts,  the  first  being  planted  with  Phiinomen,  the  second  with 
Klosterfrauen  and  the  third  with  Ohne  Gleichen.  By  September  15,  1915 
the  writer  had  been  able  to  prove  that  Phanomen  was  very  severely  attack- 
ed by  rust,  while  Klosterfrauen  on  the  next  plot  was  attacked  very  slightly. 
The  third  plot  planted  with  Ohne  Gleichen  behaved  exactly  like  the  first. 
The  first  field  planted  with  the  three  first  mentioned  varieties  was 
attacked  fairly  severely  all  over. 

1228 -The  Resistance  of  Lucerne  to  Pseudopeziza  Medicaginis  in  Uruguay 
Attributed  to  tfie  Use  of  Nitragin.  —  See  No.  1180  of  this  Bulletin. 

DISEASES  1229-  Diseases  and  Insect  Pests  which  Attack  Rice  in  Java.  —  Rutgers,  a.  a.  i<.,  iu 

OF    VARIOUS  Teyxmannia,  Year  27,  No.   6,  pp.   313-3.12.    Batavia,   1916. 

Rice  in  Java  is  very  considerably  damaged  by  diseases  and  enemies 
of  one  sort  or  another.  For  the  last  four  years  the  total  loss  of  plantations 
wa  s  estmated  at  an  average  of  242  172  acres.  In  addition  there  is  a  consi- 
derable loss  due  to  the  decreased  productivity  when  the  rice  is  attacked  by 
insects.  In  191 2  complete  failure  of  the  crop  was  caused  in  several  parts 
of  the  island  by  insects.  The  monetary  loss  was  estimated  at  about 
L.  200  000. 

Although  most  of  the  diseases  and  pests  have  been  fully  investigated, 
the  relations  that  exist  between  the  methods  of  cultivation  and  the  attacks 
of  the  pests  still  require  further  study  so  that  means  of  suppressing  the  latter 
can  be  discovered. 

Most  of  the  mischief  is  done  by  insects;  fungal  diseases  are  not  of 
of  any  great  importance.  Diseases  due  to  climate  or  to  soil  conditions  some- 
times play  quite  a  large  part. 

The  following  pests  are  mentioned:  i)  «  Omo  IMentek  »,  root  rot  caused 
by  shortcomings  of  the  soil;  to  combat  this  disease  improvement  of  the  soil 
by  cultivation  should  be  aimed  at;  above  everything  stagnant  water  should 
be  avoided,  as  it  encourages  de-oxidation  of  the  soil;  2)  «Omo  Djenoe  », 
caused  b}^  Tilletia  horrida,  only  once  seen  in  Java  without  doing  much 
harm;  3)  «  Djamoer  Parah  »,  caused  by  UstUaginoidea  virens;  the  cases  ob ' 
served  are  rare  and  the  losses  inconsiderable:  4)  blotches  on  the  leaves 
are  caused  by  Napicladiwn,  Helminthosporium  and  Piricidaria  spp.;  it 
remains  to  be  proved  whether  the  attacks  of  these  fungi  can  result  in  a  to- 
tal loss  of  the  plant;  5)  Sclerotimn  Rolfsii  which  sometimes  leads  to  the  loss 
of  several  leaves;  6)  «  Omo  Wereng  »,  caused  by  the  Cicadellidae  or  by  the 
Delphacinae,  which  can  result  in  serious  losses;  the  insects  attack  the  flower- 
ing stems  which  in  consequence  produce  no  caryopsis;  7)  '(  Omo  Walang 
sangit )),  caused  by  Leptocorisa  acuta;  this  insect  attacks  the  young  grains 
and  sucks  out  their  contents;  the  loss  can  be  considerable;  8)  «  Omo  I,em- 
bing  »,  caused  by  Antestis  histrio  {Pentatomidae)  or  by  Nezara  viridida, 
N.  griseipennis  and  Podops  vermiculatus;  these  insects  by  attacking  the 
stems  prevent  the  ripening  of  the  caryopsis;  9)  «  Omo  Soendep  »,  caused 
by  Schoenohius  hipunctifer  or  by  Scirpophaga  sericea,  Sesamia  inferens 
or  Chilo  sp.,  all  these  insects  make  their  way  into  the  flowering  stems 
where  the  lar^^ae  bring  about  a  total  loss;    «Omo  Soendep  »  is  one  of  the 
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worst  enemies  of  rice  cultivation  in  Java;  lo)  «  Omo  Poetih  »,  caused  bj^ 
Nymphula  stagnalis  or  Cnaphalocrocis  jolinalis,  these  insects  attack  the 
leaves  which  they  feed  upon;  to  destroy  them  it  is  only  necessary  to  flood 
the  rice  plantations;  ii)  several  other  insects  such  as  Cirphis  unipiinctata^ 
Psalis  securis,  Melanitis  leda  and  some  of  the  Hesperidae,  which  also  feed 
upon  the  leaves  and  at  times  do  a  good  deal  of  damage;  12)  Tinea  sp.  which 
can  lead  to  serious  losses  in  stored  rice;  13)  Cecidoniyia  sp.  and  another 
Dipteran  hitherto  unidentified  which  sometimes  attack  the  nurseries;  14) 
Calandra  oryzac,  which  attacks  shelled  rice;  15)  among  the  mammals  are 
rats  which  can  do  a  great  deal  of  harm  in  the  plantations,  and  birds  alsc, 
especially  Munia  oryzivora  which  is  a  perpetual  source  of  danger,  necessi- 
tating a  continuous  watch  being  kept  in  the  plantations  when  they  are  dry , 
so  that  the  intruders  may  be  driven  off. 

1230  -  On  the  Reappearance  of  Mildew  {Phytophihora  infestans)  in  the  Haulm 

of  th3  Potato.  —  ERrK530N,  T-i  in  Comptes  rendus  hebdomadaires  des  Seances  de  V Aca- 
demic dcsSciences,  Vol.   163,  No.   4,  pp.   gj-ioo.   Paris,   1916. 

The  writer  has  drawn  the  following  conclusions  from  his  further  in- 
vestigations  of  Phytophihora  in/estans  : 

i)  In  the  field  the  disease  does  not  appear  until  3  or  4  months  after 
the  tubers  are  planted.  In  Sweden  the  first  attack  varies  from  the  middle 
of  July  to  the  end  of  September  according  to  the  weather. 

2)  In  the  first  outbreak  of  the  disease  which  comes  at  the  end  of 
the  sunmier  the  leaves  are  seen  to  have  large,  distinct,  black  patches  espe- 
ciall}'  the  more  vigorous  ones  which  spring  from  the  base  of  the  plant, 
at  the  same  time  the  lower  surfaces  are  covered  with  a  fine  greyish  dust. 
At  the  end  of  2  or  3  days  the  black  patches  begin  to  invade  the  tubers. 
Damp  and  misty  weather  encourages  the  growth  of  the  fungus. 

3)  Where  the  tubers  are  planted  in  frames  in  January  the  first  tra- 
ces of  the  disease  appear  in  the  middle  of  April  when  the  stems  and  leaves 
are  fully  developed.  The  tubers  are  at  this  time  as  well  developed  as  are 
those  of  field  grown  potatoes  at  the  end  of  the  summer. 

4)  After  the  early  appearance  of  the  fungus  in  the  tubers  in  hot- 
beds the  stems  and  the  petioles  are  invaded  and  take  on  a  greyish  colour. 
The  petioles  often  become  thread-like  but  the  blades  remain  green  without 
showing  any  sign  of  the  disease. 

5)  On  the  first  day  several  zones  can  be  distinguished  in  the  dis- 
eased patches.  Starting  from  the  middle  and  radiating  outwards  there  are: 
a)  a  dark  brown  region  verging  upon  black;  b)  a  velvet}^  grey  region;  c)  a 
pale  yellow  region  free  from  rust;  d)  a  region  of  healthy  dark  green  which 
lies  about  10  mm.   away  from  b. 

6)  In  the  dark  green  region  and  in  the  adjoining  pale  green  part  the 
cells  are  normal,  with  nuclei,  chlorophyll  grains  etc.  Onh*  the  cytoplasm 
of  the  cell  differs  from  normal  c>i;oplasm. 

With  the  help  of  powerful  magnification  the  presence  of  black  spots 
in  the  plasma  between  the  chlorophyll  grains  has  been  shown.  No  other 
trace  of  the  mycelium  has  been  discovered  either  in  the  cells  or  in  the  ad- 
joining .spaces. 
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7)  In  the  primary  phases  the  structure  of  the  c^'toplasin  of  the  cell 
undergoes  changes.  The  grains  of  chlorophyll  are  op  the  verge  of  disin- 
tegration (chlorophyll  disintegration  phase)  and  at  the  same  time  the  plas- 
ma itself  is  granular. 

8)  In  the  following  phase  the  structure  of  the  cytoplasm  alters: 
the  chlorophyll  grains  are  broken  down,  the  whole  mass  of  plasma  seems 
to  be  more  granular  and  contains  numbers  of  nucleoli  (4  to  6)  (nucleolar 
phase).  As  a  result  of  the  disintegration  of  the  chloroph^'ll  the  leaves  turn 
black. 

())  This  phase  is  followed  by  another  in  which  greater  changes  come 
about.  The  plasmic  granules  gather  together  in  certain  parts  of  the  cell, 
especially  in  the  palisade  tissue  of  the  parenchyma.  The  plasmic  mass  of- 
ten lies  within  them.  Sometimes  the  collection  of  granules  is  found  in  the 
middle  or  it  may  lie  towards  the  wall  nearest  to  the  epidermis.  The  nucleoli 
are  replaced  by  C3'toplasmic  granules  of  irregular  shapes  (maturation 
phase) . 

10)  The  plasma  within  the  diseased  cell  from  the  very  beginning 
is  of  two  kinds:  there  is  the  plasma  of  the  host  and  that  of  the  fungus.  They 
are  intimately  mingled  and  form  a  symbiotic  association  which,  inherited 
from  the  parent  plant,  spreads  from  cell  to  cell.  The  writer  speaks  of  this 
plasmatic  association  as  «  mycoplasma  ».  At  a  certain  stage  in  the  de- 
velopment of  the  nurse-plant  a  struggle  begins  between  the  two,  which 
ends  in  a  victory  for  the  fungus. 

11)  At  this  time  the  plasmic  body  leaves  the  cell  and  penetrates 
into  the  intercellular  spaces  where  it  begins  to  form  the  m^xelium.  The 
plasma  bores  through  the  cell  wall  where  the  granules  are  specially  thick 
(mycelial   stage). 

The  plasmic  mass  becomes  filamentous,  the  filaments  being  either 
simple  or  branched,  according  to  the  size  and  shape  of  the  intercellular 
si^ace.  If  the  plasmic  mass  makes  its  escape  at  the  outer  end  of  a  pahsade 
cell  it  becomes  a  fine  thread  which  gets  in  between  the  epidermis  and  the 
cells  below.  At  the  inner  end  one  often  sees  a  large  vesicle  entirely  or  part- 
ly empty,  its  contents  having  been  discharged  into  the  filament. 

12)  The  development  of  the  mycelium  seems  to  proceed  in  two  di- 
rections; some  remain  thin  and  show  separate  nucleoli.  Some  of  these  break 
off  from  the  filament  as  separate  structures  and  develop  into  oogonia.  The 
writer  distinguishes  these  filaments  as  female.  Other  of  the  filaments  in- 
crease in  size  and  their  contents  are  evenly  distributed  throughout  their 
length.  These  strands  branch  irregularly  and  often  give  rise  to  forks  which 
may  develop  into  antheridia.  These  are  described  as  male  filaments. 

13)  Fertilisation  occurs  between  the  ripe  antheridia  and  oogonia 
giving  rise  to  an  oospore.  The  oospores  appear  either  singly  or  joined  in 
twos  and  threes  in  the  disorganised  cellular  tissue  of  the  diseased  patch. 
Thej'  are  spherical,  20  ^  to  38  [x  in  diameter,  with  thick,  smooth   walls. 

14)  The  oospores  can  germinate  as  soon  as  they  are  formed.  They 
are  in  no  sense  resting  spores  to  insure  the  survival  of  the  fungus  after 
the  winter,  but  true  summer  spores  whose  life  has  a  very  definite  duration. 
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15)  Having  reaclfed  the  inner  opening  of  a  stomate  the  oospores 
develop  giving  rise  to  two  or  three  fine  branches  which  emerge  by  the  sto- 
mate. As  soon  as  these  filaments  are  formed  the}'  can  produce  a  terminal 
spore,  ovoid  or  lemon-sha,ped,  which  can  also  develop  into  a  longer  filament 
with  branches.  Then  the  conidia  are  borne  on  the  ends  of  the  branches  (ter- 
minal spores)  or  in  little  swellings  of  the  filament  (lateral  spores). 

16)  The  first  conidia  germinate  as  do  the  sporangia.  Their  contents 
are  differentiated  into  8  distinct  zoospores  which  are  freed  throiigh  an  opening 
in  the  apex  of  the  sporangium;  they  can  begin  their  development  as  soon 
as  they  are  formed.  The  whole  evolution,  from  the  disintegration  of  the 
chlorophjdl  grains  of  the  cell  host  to  the  time  when  the  zoospores  are  li- 
berated, is  probably  accomplished  in  one  day.  The  fungus  is  propagated 
after  this  stage  by  the  zoospores. 

1231-The  Disease  of  Potatoes  known  as  "Leak",  caused  by  Rhizopus  nigri- 
cans and  Pythium  de  Baryanum.  —  Hawkins,  l^.  a.,  in  journal  of  A<,ricultural 
Research,  Vol.   VI,  Xo  17,  pp.  6^7-640,  Fg.  i,  PI.  XC.  Washington,  D.  C,  1916. 

The  tuber-rot  of  potatoes  known  as  potato  « leak  «  is  a  disease  of 
considerable  importance  in  the  delta  region  of  San  Joaquin  River  in  Ca- 
lifornia, where  potatoes  are  cultivated  on  a  very  large  scale.  As  a  rule  the 
disease  appears  soon  after  harvesting,  in  the  hot  weather,  in  warehouses 
and  during  transport  and  it  often  ruins  whole  shipments.  Xo  exact  data 
could  be  collected  as  to  the  losses  but  in  1915  for  an  area  of  400  000  acres 
the  loss  probably  la^-  between  £.  10  410  and  £.  31  250. 

The  first  sign  of  the  disease  is  the  appearance  of  a  small  brown  disco- 
loration around  a  wound  of  some  kind,  such  as  is  easily  made  with  a  hoe. 
In  more  advanced  stages  the  entire  surface  of  the  potato  is  discoloured, 
the  tissues  soften  and  shrivel;  if  tubers  in  this  condition  are  crushed  a 
brownish  waterv'  liquid  oozes  out. 

Although  Rhizopus  nigricans  Ehren.  can  produce  a  tviber-rot  similar 
to  that  occuring  in  leak,  this  fungus  has  not  been  isolated  in  field, experi- 
ments from  tubers  affected  with  leak.  In  numerous  cases  Pyihium  de 
Baryanum  Hesse  has  been  isolated  and  must  be  regarded  as  the  most  common 
specific  cause  of  the  disease;  inoculation  experiments  have  gi\'^en  positive 
results.  The  m^-celium  is  irregularly  branched,  with  conidia  borne  either 
terminally  or  intercalarty,  they  are  spherical  with  an  average  diameter 
of  22  fx.  They  germinate  as  soon  as  thej^  are  placed  in  water  at  the  ordinary 
room  temperature.  The  oogonia  are  spherical  and  vary  from  15  to  25  jx 
in  diameter.  The  antheridia  either  occur  on  the  same  filament  with  the  oo- 
gonia or  on  an  adjacent  filament.  The  oospores  are  smooth,  spherical 
and  thick-walled,  with  an  average  diameter  of  16  [j,. 

Pythium  de  Baryanum  is  common  throughout  the  delta  region  of 
the  San  Joaquin  River,  and  if  infected  soil  is  placedincont  act  with  wound- 
ed tubers  they  are  readily  infected  with  the  disease.  As  a  great  many  of 
the  injuries  are  ])robably  inflicted  with  the  hoe  when  the  pgtatoes  are  dug, 
great  care  in  digging  is  recommended,  and  a  careful  sorting  out  of  all  the 
wounded   tubers. 
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\ili- Fusarium  oxysporum  and  F.  tricoihecioides  in   their  Relation  to 

Txiber-rot   in   Potatoes.  —  I^ink,  G.  K.  K.,  in    The  Botanical  Gazette,  Vol.  I^XII,  Xo  I, 
pp.  169-209,,  Fg.  1-13.  Chicago,  111.,  September  1916. 

Fusarium  oxysporum  Wilcox  and  lyink  is  identical  with  F.  tricho- 
thecioides    Woll. 

Tuber-rot  and  decay  of  the  whole  plant  are  produced  by  F.  oxysporum 
in  the  same  way  as  by  F.  trichothecioides.  The  withering  of  the  haulm 
is  due  to  the  destruction  of  the  roots  and  the  blocking  of  the  xylem  ele- 
ments in  the  stem;  in  mild  cases  the  disease  is  characterised  by  such  sj^mp- 
toms  as  discolouration  and  drooping  of  the  leaves  and  by  the  appearance 
of  aerial  tubers. 

In  the  conditions  that  one  meets  with  in  the  field  and  in  stores  F. 
oxysporum  seems  to  be  more  definitely  the  cause  of  decay  than  is  F.  tri- 
chothecioides, while  the  latter  appears  to  be  responsible  for  rot  in  the  tubers. 
The  optimum  and  maximum  temperatures  for  F.  oxysporum  are  higher 
than  those  for  F.  trichothecioides  which  develops  well  from  8°  to  10°  C. 
These  facts  can  in  part  explain  the  different  effects  of  the  two  fungi.  F. 
oxysporum  increases  and  spreads  more  rapidly  than  F.  trichothecioides, 
a  circumstance  which  can  be  correlated  with  the  greater  need  for  oxygen 
shown  by  F.  oxysporum,  and  which  explains  why  the  fungus  invades  the 
xylem    elements. 

The  two  species  both  possess  marked  powers  of  utilising  organic  mat- 
ter of  all  kinds  in  their  metabolism.  F.  oxysporum  has  this  faculty  in  the 
greater  degree  and  can  make  use  of  more  varied  substances  than  can  F. 
trichothecioides ,  but  the  destruction  of  the  organic  matter  is  not  so  complete. 

The  growth  in  F.  oxysporum  is  less  readily  arrested  than  is  the  case 
in  F.  trichothecioides.  Solanine  is  not  toxic  to  either  species,  although  in 
the  case  of  F.  trichothecioides  it  seems  to  check  the  growth. 

1233  -  Urophlyctis  Alfaltae  on  Lucarne  ("tumeurs  marbrees")  in  France.  — 

Armaud,  G.,  in  Journal  d'A'^riculture  pratique,  Year  80,  N.  S.,  Vol.  29,  N.  17,  pp.  291-292, 
fig.  58.  Paris,  August  1916. 

The  Station  of  Plant  Pathology  in  Paris  received  specimens  of  lucerne 
from  Villepreux  (Seine-et-Oise)  which  were  attacked  by  Urophlyctis  Al- 
jalfae  at  the  base  of  the  stems. 

The  soil  of  the  fields  from  which  the  specimens  were  taken  was  dry 
and  permeable  and  cv.ing  to  the  lack  of  water  was  not  really  suitable 
for  lucerne.  The  disc:..:e  had  developed  irregularly.  To  check  the  disease 
it  is  best  to  plough  up  the  lucerne  in  infected  fields  and  replace  it  by  some 
oilier  crop. 

12^^ -Sti/be/Ia  Meveae  and  Ustulina  zonata,?ests  on  Rubber  in  Sumatra. — 

Vriens,  J.  (;.  0.,in  Medcdeclin;en  van  ilen  Adviseur  der  A.  ]'.  R.  O.  S.,  No.  5,  pp.  66-68. 
Medan,   1916. 

The  mycelium  of  Stilbclla  Heveae  spreads  out  into  fine  wliite  threads 
over  the  young  shoots  and  leaves  of  the  rubber  tree.  Soon  the  leaves  which 
have  been  attacked  lose  their  colour  and  die,  and  are  left  hanging  on  to 
the  branches  by  threads  of  the  m^'celium. 

The  writer  has  been  able  to  show  that  the  disease  can  be  stamped  out 
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by  gathering  together  and  burning  the  infected  stalks  and  leaves.  The 
damage  caused  b}^  the  disease  is  comparatively  insignificant. 

In  the  same  paper  there  are  reports  of  two  cases  of  Ustiilina  zonata 
on  rubber  at  Deli  (Sumatra). 

In  the  Federated  Malay  States  this  fungus  does  a  great  deal  of  harm 
in  rubber  plantations  as  sharples  has  recently  stated  (i).  It  attacks 
the  wood,  having  effected  its  entrance  by  means  of  the  holes  made  b}'  min- 
ing insects  or  by  other  wounds.     This  disease  is  probably  very  contagious. 

As  a  means  of  prevention  the  writer  advocates  the  removal  of  all  dead 
wood  that  could  shelter  insect  pests  from  the  plantation. 

12^^  -  Botrytfs  (cinerea?)  and  Rhizopus  {nigricans'})  as  the  cause  of  Rot 

in    Strawberries  in  the  United  States.  —  Stevens,  N.  E.,  in  journal  oj  Aoricultiiral 
Research,  Vol.  VI,  No.  10,  pp.  361-366,  PI.  XEIX-I^.      Washington,  D.  C,  1916. 

Strawberries  sent  out  from  the  Southern  States  are  very  often  spoilt 
by  Botrytis  {cinerea?)  and  Rhizopus  {nigricans?),  which  cause  rot  during 
shipment  and  on  the  market.  The  pathological  processes  are  very  differ- 
ent in  the  two  cases. 

Botrytis  sp.  —  The  mycelium  penetrates  into  all  parts  of  the  berry 
it  fills  up  the  intercellular  spaces  with  a  network  of  hyphae  which  surrounds 
the  cells  and  tissues  so  that  the  berry  keeps  its  shape  and  only  undergoes 
a  slight  shrinkage  without  much  loss  of  juice. 

The  hyphae  readily  dissolve  the  middle  lamella  and  are  able  to  pene- 
trate into  the  cells  where  they  very  quickly  bring  about  the  disintegration 
of  the  proptoplasmic  contents  so  that  the  nucleus  can  no  longer  be  dis- 
tinguished. 

Rhizopus  sp.  —  The  berries  become  flattenend  and  there  is  a  consid- 
erable loss  of  juice.  The  mj^'celium  of  the  parasite  normally  develops  qviite 
near  the  surface  of  the  berry  in  the  outer  6  or  8  cell  layers,  and  only  very 
rarely  does  it  make  its  way  into  the  cells. 

The  nuclei  of  the  cells  persist  in  apparently  normal  condition  until 
the  cytoplasm  has  almost  entirely  collapsed.  Under  very  dry  conditions 
(a  dessicator  with  concentrated  sulphuric  acid)  Rhizopus  sp.  develops  to 
such  an  extent  that  it  extends  to  the  middle  of  the  berry;  in  tliis  case  the 
h3'^phae  are  often  found  inside  the  cells. 

It  is  rare  to  find  both  parasites  in  the  same  berry.  But  often  Botrytis 
sp.  is  found  with  Fusarium  sp.  or  with  AUernaria  sp.,  or  Rhizopus  sp. 
is  found  with  Fusarium  sp.  In  these  cases  the  two  mycelia  mingle  in  the  tis- 
sues of  the  berry,  but  they  may  also  occupy  two  distinct  zones  with  a  marked 
line  of  division  as  is  the  case  with  Botrytis  sp.  and  AUernaria  sp. 

It  is  possible  that  Rhizopus  sp.  can  occur  in  a  region  originally  infect- 
ed by  Botrytis  sp.  or  by  some  other  fungus.  The  writer's  researches  how- 
ever point  to  the  conclusion  that  Rhizopus  sp.  is  not  dependent  upon 
the  presence  of  any  other  fungus  in  its  attacks  on  strawberries  during  ship- 
ment  or  on  the  market. 


(i)   See  B.  July,   iyi6,  N"  812.  [Ed.) 
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WEEDS  AND  PARASITIC  FIvOWERING  PLANTS. 
1236 -Researches  on  the  Dodder  of  Flax  {Cuscuta   Epi//num)  in  Germany.— 

Obersteim,  in  Illustriciie  lamiivirtschaltlichc  Zcitun-:,  Year  36,  Xo.  jiS,  pp.  525-526. 
Berlin,  Sept.  27,  1916. 
Hitherto  dodder  has  only  appeared  to  a  slight  extent  upon  flax  in 
Germany.  In  the  literature  of  the  subject  there  are  records  of  its  appear- 
ance in  large  quantities  in  Saxe-Altenbourg  (1904),  in  Bavaria  (1905-06) 
in  the  Grand-Duchy  of  Reuss,  in  West  Prussia  and  in  Posnania  (1908). 
During  the  last  year  it  has  also  been  reported  from  Silesia  having  proba- 
bly been  imported  with  flax  from  Russia  (i). 

The  writer  profited  bj^  this  opportunity  to  investigate  the  germination 
of  the  seeds  and  the  question  of  their  different  plant  hosts.  The  work  was 
carried  out  in  the  vSeed  Testing  Station  of  the  Silesian  Chamber  of  Agri- 
culture. On  13  April  1916,  100  seeds  of  dodder  were  sown  and  allowed  to 
germinate  in  4  sets  of  sterile  sand.  After  3  days  29,  30,  19  8,nd  39  per  cent 
of  the  seeds  had  begun  t5  germinate;  3  days  later  the  percentages  were 
increased  b}-  15,  15,  19  and  5  respectively;  10  days  after  sowing  the  per- 
centages of  seeds  which  had  germinated  were  45,  48,  51  and  44.  A  germi- 
nation experiment  carried  out  at  the  same  time  with  C.  TrijoUi  and  C. 
racemosa,  but  using  the  method  emploj^ed  for  clover,  gave  the  following 
results:  with  C.  Trifolii  the  maximum  number  of  seeds  which  had  ger- 
minated after  24  hours  was  2  per  cent;  while  with  C.  racemosa  the  percent- 
ages were  4,  8,  4  and  9  after  5  days  and  18,  25  16  and  26  respectively 
after  24  days. 

All  these  experiments  therefore  confirm  the  opinion  which  is  gener- 
ally held,  namely,  that  the  dodder  of  flax,  owing  to  its  rela.tively  high 
germination,  is  well  adapted  to  the  short  duration  of  its  principal  plant 
host. 

Pot  experiments  with  dodder  seeds  gave  flourishing  plants  from  June 
and  Jul}^  onwards;  they  developed  equally  well  on  red  clover  a.nd  on  flax, 
although  the  former  appears  to  suit  them  less  well.  The  red  clover  however 
suffered  less  than  did  the  flax  which  was  often  completely  choked  during 
the  course  of  its  growth.  Good  flowers  were  only  obtained  when  the  flax 
was  slightly  attacked  by  dodder.  The  dodder  flowers  equalh'  well  on  red 
clover  and  on  flax  if  the  pots  are  watered  from  time  to  time. 

Dodder  which  was  grown  on  red  clover  produced  ripe  seeds  just  as 
it  does  on  flax.  Ripe  seeds  were  also  obtained  from  dodder  on  Lathyrus 
Aphaca  and  on  Vicia  hirsnta,  which  had  accidentally  found  their  way 
into  the  pots  with  the  flax. 

The  results  embodied  in  this  paper  are  not  in  entire  agreement  with 
those  obtained  by  previous  workers  so  that  further  work  upon  the  sub- 
ject is  still  required. 


(i)  vSee  B.  January,   1913,  N°  75.  [Ed.). 
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1237 -Seeds  of  Weeds  and  of  Cryptogamic  Diseases  observed  in  Sowing  Cereals  from 
the  Maritime  Province  of  Eastern  Siberia.  —  Sco  N'  1174  of  this  Bulletin. 

1238 -An  Attempt  to  Destroy  Wild  Mustard  (Brassi'ca  Sinapistrum),  in  Fields 

of   Cereals.  —  Dusskrrk,  C,  in  Tnnaux  dc  Chiiitic  ulimcn!aii-c  cl   d'Hy-^Tcnc,  Vol.  \"II, 
Part  6,  pp.  357-358.  Berne,   1916. 

In  order  to  replace  the  sulphates  of  iron  and  copper,  and  powdered 
kainite,  which  have  been  used  hitherto  to  destroy  wild  mustard  and  are 
now  expensive  and  difficult  to  procure,  the  writer  made  experiments  in 
spra^dng  with  a  20  to  30  per  cent  solution  of  potassium  chloride,  which 
can  be  procured  in  sufficient  quantities  at  its  original  price.  Trial  was  made 
on  April  28,  1916  on  an  oat  field  atEcublens  (Vaud),  which  was  overgrown 
with  wild  mu.stard,  the  plants  having  2  or  3  leaves  unfolded.  The  result 
was  very  satisfactory:  the  plants  touched  by  the  liquid  were  completely 
shrivelled  up;  the  few  wliich  had  received  less  of  the  solution  withered  and 
appeared  to  be  verj-  sickly.  The  field  in  this  way  was  cleared  of  this  weed 
and  the  oats  developed  vigorously.  Plants  of  Ranunculus  sceleratus  which 
were  common  in  the  field  were  also  destroyed. 

The  writer  suggests  that  more  concentrated  solutions  should  be  em- 
ployed (55  lbs.  of  a  30  per  cent  salt  in  22  gallons  of  water)  and  that  it  shoulil 
be  sprinkled  on  to  the  plants  by  means  of  a  vine  sprayer  on  a  fine  morning 
after  heavy  dew.  For  a  field  that  is  badly  infested  one  must  reckon  about 
352  lbs.  of  salt  dissolved  in  1092  gallons  per  acre;  the  solution  is  prepared 
simph'  b}'  placing  the  proper  amount  of  the  solid  in  a  bag  and  suspending 
it  in  the  measured  amount  of  water.  This  treatment  has  no  bad  effect 
upon  the  cereal  and  represents,  in  fact,  a  very  fair  amount  of  potash  manure, 
which  can  onh^  have  beneficial  effects  upon  the  harvest. 


INJURIOUvS   INSECTS  AND  OTHER  LOWER  ANIMALS. 
1239  -  Animal  Pests  on  Cultivated  Plants  Observed  by  the  Entomological  Bureau  of       generalities 

Stavropol  in  1914. —  rv.VRoV,  B.,  in  Rapport  siir  lc:i  Iravaiixdu  Biinau  cntumolo^^ique 
de  Stavropol  an  Caucase  pour  rannce  1914,  pp.    ioj-105.   Petrograd,   1916. 

The  most  important  among  the  insects  which  are  pests  upon  cultivat- 
ed plants  in  Stavropol  is  the  migratory  locust  [Pachyfylus  migrator  ins 
L.)  which  was  observed  in  1914  in  only  one  single  locality  on  the  River 
Kounia.  This  insect  has  been  completely  destroyed' by  repeated  spra^dngs 
begun  in  1908  under  instructions  issued  by  the  Bureau,  1914  being  the  last 
3'ear  in  which  the  treatment  was  used.  In  addition  to  this  method  of  deal- 
ing with  Pachyiylus  experiments  have  been  made  using  baits  of  bran  and 
treacle  poisoned  with  potassium  arsenite.  These  experiments  have  given 
splendid  results.  Besides  this  two  sprayers  have  been  tested:  a  horse  drawn 
machine  and  a  knapsack  spra3'er.  The  latter  has  been  found  to  be  the  more  , 
convenient  for  the  migratory  cricket. 

Observations  u])on  harmful  in.sects  have  been  made  by  the  .staff  of 
the  Bureau  during  their  tours,  and  at  two  places  in  the  district  temporary 
laboratories  have  been  equipped  to  the  same  end;  thus  a  great  number  of 
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pests  have  been  observed  which  have  escaped  notice  in  previous  years, 
and  more  detailed  investigations  of  the  ones  already  known  have  been 
made. 

Among  Arachnoidea,  Bryohia  ribis  Thomas,  which  attacks  gooseberry 
bushes  in  the  spring,  has  been  seen  for  the  first  time. 

Thrips  Unarms  Uzel  has  damaged  flax  to  a  considerable  extent. 

The  following  Hemiptera  have  been  recorded  for  the  first  time  on  fruit 
trees  and  shrubs  in  orchards:  Mezocerus  marginatus  I^.,  Rhyparochromus 
chiragra  F.,  Calyptonotus  rolandri  L.,  Drymus  sylvaticus  F.,  Piesma  macu- 
lata  'L,.,  Monanthia  echii  Schrc.  and  Lygus  mhicundus  Fall.,  on  flax,  Car- 
pocoris  Umulatus  Goeze  and  on  lucerne,  Brachycoleus  scripUis  Fl.,  Adel- 
phocoris  vandaliciis  Rossi  and  A.  ticinensis  Mey.  The  Cicads  collected  have 
not  yet  been  identified  by  the  Bureau;  a  great  many  specimens  of  Delto- 
cephahis  sp.  and  Cicadida  sp.  have  been  found  on  cereals.  A  certain  number 
of  plant  lice  have  been  recorded,  and  some  species  have  been  noted:  Chai- 
tophortis  populi  L,.  (on  white  poplars);  Sitohion  cereale  Kaltb.,  Aphis  ob- 
noxia  Mordwilko  n.  sp.,  Aphis  sp.  (all  the  three  preceding  forms  from  ce- 
real crops);  Rhopalosiphum  ribis  Buct.,  (on  gooseberries);  Aphis  prunina 
Walk,  (on  plums);  A.  vitis  Scop,  (on  vines);  A.  craccivora  Koch  (on  lentils); 
A.  persicae  B.  de  F.  (on  peaches  and  almonds)  ;  A.  crataegi  Kaltb.  (on  the 
apple).  Of  the  Coccidae,  Phenacoccus  aceris  Sign.  (Dactylopius  vitis 
Ivicht.)  has  been  found  in  cracks  in  the  bark  of  apple  trees. 

Among  the  L-epidoptera,  Lymantria  dispar  L.  has  been  increasing 
with  great  rapidity  in  the  valley  of  the  Kouma  and  has  caused  a  great  deal 
of  damage.  Two  caterpillars  [Heliothis  dipsacea  L.  and  Phalonia  epi- 
linana  Zell.)  have  attacked  flax  ;  the  first  was  studied  b}^  Shamray  and  the 
existence  of  two  summer  generations  has  been  established.  The  follow- 
ing species  have  been  observed  this  year  for  the  first  time  :  Pieris  dapli- 
dice  Iv.,  whose  caterpillars  cause  havoc  among  the  plants  of  white  mustard  ; 
Deilephila  lineata  F.  var,  livornica  Esp.,  on  the  vine  ;  Poecilocampa  populi 
Iv.,  on  Popidus  pyramidalis  ;  Gastropacha  qnercijolia  L,.,  on  the  plum ; 
Acronyda  tridens  Schiff.,  on  the  apricot  ;  Cucidlia  santonici  Hb.  on  sunflo- 
wers ;  Eubolia  arenacearia  Hb.,  in  great  numbers  on  lucerne.  The  Micro- 
lepidoptera  pests  have  been  the  objects  of  very  detailed  work,  and  a  certain 
number  of  species  have  been  recorded  which  had  not  been  described.  Such 
are  :  Sarrothripus  revayana  Sc,  on  the  poplar  ;  Cledeobia  moldavia  Esp. 
(the  caterpillars  were  abundant  in  the  steppes)  ;  Pionea  forficalis  I,,  on 
cruciferous  plants  ;  Tortrix  viridana  ly.,  whose  caterpillars  have  done  a 
great  deal  of  harm  to  the  oaks  in  Stavropol  and  its  surroundings  ;  and 
several  species  which  principally  attack  fruit  trees,  such  as  :  Acalla  hol- 
miana  'L,.,  Cacoecia  podana  Sc,  C.  rosana  I,.,  Pandemis  ribeana  Hb.,  P.  he- 
par  ana  Schiff.,  Steganoptycha  sp.,  Gelechia  rhombella  Schiff.,  Coleophora 
nigricella    Stgch. 

The  staff  of  the  Bureau  have  devoted  especial  care  to  the  life  histories 
of  the  Curctdionidae  that  attack  fruit  trees.  The  most  important  of  these 
are  :  Otiorrhynchus  aurosparsus  Germ.,  Phyllobius  oblongus  L.,  Sciaphobus 
squalidus  Gjdl.  and  Anthonomus  pomoriim.     The  principal  plant  host  of 
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the  first  of  these  which  destroys  the  shoots,  flowers  and  leaves  of  fruit 
trees,  is  the  stinging  nettle  according  to  Glausounoff,  so  that  well  kept 
gardens  are  free  from  it  ;  the  reproduction  in  this,  as  in  the  allied  species 
of  Otiorrhyncus ,  is  parthenogenetic.  A  more  detailed  account  of  two 
Coleoptera  has  been  given,  both  of  them  being  pests  on  mustard :  Colaphus 
hojti  Men.  and  Lixus  ascanii.  ;  the  former  has  only  one  generation  of  larvae 
in  the  summer  and  hibernates  in  the  adult  state  ;  the  latter,  it  appears, 
has  two  larval  generations  and  it  is  the  larvae  which  hibernate.  The 
following  Coleoptera  are  now  reported  as  being  harmful :  Podonta  sp.,  on  the 
flowering  ears  of  corn  ;  Lina  popiili  L.,  on  poplars  all  along  the  River 
Kouma;  Otiorrhyncus  ligtistici  L.,  which  is  a  serious  pest  on  lucerne;  Phyllo- 
hius  Pyri  I,.,  on  Ulmus  ;  Eudipnus  micans  F.,  also  on  Ulmus  :  Psalidium 
maxillostim  F.,  on  mustard  ;  Cleomis  ptincliventris  Germ,  and  C.  nigri- 
vittis  Pall.  var.  kindermanni  Est.,  on  mangolds  ;  Ceutorrhyncus  macula-alba 
Hrbst.,  which  causes  great  damage "  to  poppies;  Baridmm  scolopaceum 
Germ.,  on  mangolds  :  Rhynchites  giganteus  Kryn.  with  other  allied  species 
on  fruit  trees  ;  Blithopertha  lineata  Fbr.,  which  injures  the  leaves  of  haricot 
beans  and  is  also  found,  with  species  of  the  genus  Anisoplia,  on  the  ears  of 
wheat. 

Among  the  Diptera  large  number  of  Contarinia  tritici  Kirby  have  been 
seen,  which  have  not  done  much  harm. 

Important  among  the  observations  on  the  Hymen  optera  are  the  records 
of  damage  done  to  maize  shoots  by  ants,  and  Gi.ausounoff's  researches 
on  the  Tenthredinidae  of  cereals  {Cephus  pygmaeus  L.  and  Trachelus  ta- 
bidus  L.).  These  two  species  are  evenly  distributed  throughout  the  region 
and  it  is  of  practical  as  well  as  theoretical  interest  to  discover  what  are  the 
diagnostic  features  of  their  larvae.  A  study  of  the  external  characters  is 
useless  in  this  connection,  but  there  are  great  differences  in  the  form  of  the 
silk-producing  glands  ;  a  detailed  description  of  the  morphology  and  ana- 
tomy of  these  larvae  will  be  published  in  a  separate  paper.  The  follow- 
ing Hymenoptera  pests  are  recorded  for  the  first  time  in  this  region :  Xylo- 
copa  violacea  F.,  which  has  done  a  good  deal  of  harm  to  the  wooden  construc- 
tions in  the  villages  ;  Eiirytoma  amygdali  End.,  in  the  kernels  of  plums  ; 
Hoploxampa  fulvicornis  Klg.,  in  plums  ;  Athalia  spinarum  F.,  on  cabbages 
and  mustard. 

Besides  the  harm  done  by  insects,  very  serious  damage  has  been 
caused  by  field  mice  (probabh-  Microtiis  sp.)  which  occur  in  great  numbers 
in  the  south  of  the  Government,  and  in  certain  places  have  destroyed  the 
seedlings  of  cereals.  The  number  of  ground-squirrels  {Spermophiliis  sp.) 
increases  each  3-ear  and  the  methods  used  for  their  destruction  are  inade- 
quate owing  to  the  lack  of  the  necessary  resources. 

1240  -  Insect  Pests  of  Agriculture  in  British  East  Africa.  —  deakin,  r.  h,  in  The  Annah 

of  Apfylicd  Biolo%y,  Vol.  H,  N"  4,  pp.   241-244.  Cambridge,   1916. 

During  the  year  1914  large  bands  of  Schistocerca  peregrina  some  in 
the  adult  and  some  in  the  larval  condition  appeared  throughout  the  Pro- 
tectorate ;  the  damage  done  was  not  extensive,  only  a  few  plants  of  coffee 
and   of   maize   beimr   attacked. 
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Among  the  pests  that  attack  coffee  Antestia  variegata  is  the  most 
serious  ;  however,  according  to  the  writer,  the  development  of  this  insect 
is  checked  by  the  presence  of  a  Chalcid,  hitherto  unidentified,  which  is 
parasitic  on  its  eggs.  The  Chalcid  lays  an  egg  in  each  of  the  eggs  of  the 
Antestia,  and  the  number  of  infected  eggs  often  exceed  50  per  cent.  The 
writer  suggests  that  the  development  of  this  Chalcid  should  be  encouraged 
and  that  it  should  be  introduced  into  regions  where  at  present  it  is  unknown. 
Coffee  is  also  attacked  by  Lecaniitm  nigrum.  A  great  many  indivi- 
duals of  this  species  fall  a  pre}'  to  parasites.  Other  pests  are  L.  africanum 
and  Eitxoa  segetum.  To  keep  the  latter  in  check  the  soil  must  be  kept 
free  from  weeds  and  intelligent  use  should  be  made  of  poisoned  baits. 
The  following  have  been  recorded  from  Citrus  plants  :  Argyroleu- 
cotreta,  whose  lar\'ae  attack  ripe  oranges ;  Icerya  piirchasi,  which  does 
not  appear  likely  to  be  serious  in  the  Protectorate ;  little  Coleoptera  (Halti- 
cinae  ?)  appeared  suddenly  in  numerous  swarms  in  a  Citrus  plantation ; 
the  3'oung  leaves  of  the  plants  were  seriously  injured;  Papilio  mackinonni, 
whose  caterpillars  destroy  the  leaves  of  oranges ;  a  little  mite  which  is 
not  yet  identified,  has  been  recorded  as  a  pest  on  oranges. 

Eriosoma  lanigera  has  been  observed  on  apples  ;  winged  individuals 
have    not    3'et    been    seen. 

The  leaves  of  quince-trees  have  been  seriously  damaged  by  the  larvae 
of  Orgyia  vetusta,  of  which  an  ichneumon  fly  is  a  useful  natural  enemy. 

The  larvae  of  Diiomitus  capensis  bore  through  the  branches  of  the 
indigo  plant  {Cassia  didymohotrya)  and  kill  them. 

The  writer  has  discovered  a  new  enemy  of  Black  wattle  [Acacia  de- 
currens) ;  this  is  believed  to  be  the  larva  of  a  Buprestid,  but  an  adult  indi- 
vidual has  not  yet  been  found.  The  larvae,  which  emerge  from  eggs  laid 
on  the  trunk  and  branches  bore  into  the  cambium  and,  if  they  are  numerous, 
kill  the  tree.  The  best  means  of  combating  this  pest  is  to  fell  the  trees 
that  are  attacked  and  strip  off  the  bark,  and  moreover  to  remove  all  the 
trees  which  seem  to  be  in  poor  condition. 

Two  Hemiptera  belonging  to  the  families  Jassidae  and  Capsidae,  also 
cause  ver}^  serious  injuries  to  the  same  Acacia. 

T241- Species  of  Aleyrodidae  which  are  Harmful  to  Citrus  and  other  Plants  in 

Various   Countries.  —  Quaintance,  a.  L,.    m  journal  oj  AsjicuUurat  Riscarch,   >vo.  12> 
pp.  450-472,  lig.   1-3,  PI.  1,XIV-I,XIX.  M'ashington,  D.  C,  1916. 

i)  Aleurocantlnis  citricolus  (Newstead),  discovered  on  Citrus  sp.  at 
Dares-Salaam  (German  East  Africa)  ;  2)  A.  citriperdus  n.  sp.,  a  pest  on 
Citrus  spp.  in  Ceylon,  in  India  (Lahore),  in  Java  (Buitenzorg  and  Sandan 
Gla^^a)  ;  A .  woglumi  Ashby  (spiny  citrus  white  fly)  obser\-ed  in  India,  the 
Philhpine  Islands,  Ceylon,  Jamaica,  Cuba,  and  the  Bahama  Islands  ;  plant 
hosts  so  far  established  :  Citrus  sp.  (Lahore,  Guiranwala.  Kalimpong, 
Sikkim  (India),  and  Kingston  (Jamaica),  orange  (India,  Manilla,  Jamaica, 
Cuba  and  the  Bahama  Isles)  ;  Capparis  Roxburghi  and  C.  pedunculosus 
(in  the  Botanical  Garden  of  Ceylon)  ;  Morus  sp.  (Lahore)  ;  Salacia  reticu- 
lata and  Knrrimaia  zeylanica  at  Peradenyia  (Ceylon)  ;  Guaiacum  oficinale 
and  Cestrum  nocturnum  L.  (at  Kingston)  ;  undetermined  plant  hosts  (India)  • 
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4)  A.  spini ferns  (Quaintance) ,  on  Citrus  sp.  and  on  roses  at  Garalt  (Java) 
and  on  oranges  at  ]\Iacao  (Southern  China)  ;  5)  Aleurolohus  marlatti  (Quain- 
tance), on  Citrus  sp.  and  Monts  sp.  at  lyahore  ;  on  Ficus  sp.  in  the  Ceylon 
Botanical  Garden  ;  on  oranges  at  Tokyo  and  at  Kumamoto  (Japan),  etc.  ; 
on  an  unknown  plant  in  the  Buitenzorg  Botanical  Garden  (Java)  ;  6) 
Aleiirothrixus  floccosus  (Maskell)  common  in  the  following  localities  :  West 
Indies,  Florida,  Mexico,  British  Guiana,  Brasil,  the  Argentine,  Chili  and 
Paraguay  ;  not  onl}'  seen  on  the  orange  (Mexico)  and  on  Citrus  deciimana 
and  C.  Limetta,  but  also  on  the  sea  grape  {Coccoloba  uvifera),  Pliimeria 
sp.,  Baccharis  genistelloides,  Psidium  Gitajava,  etc.  ;  7)  A.  howardi  (Quain- 
tance) on  the  same  hosts  and  in  the  same  localities  as  A.  floccosus  ;8)  A. 
forteri  n.  sp.,  on  the  orange  at  Santia.go,  Ransagua,  San  Bernardo  (?) 
(Chili) ;  on  Schinus  dependens  at  Santiago ;  on  S.  molle  in  Chili ;  on  Lippia 
citriodora  and  Myrtus  at  Santiago  ;  on  an  unknown  Solanum  at  Villa  del 
Mar  (Chili)  and  on  Eiigenia  caidiflora  at  Rio  de  Janeiro  (Brasil)  ;  9)  Bemisia 
gi-ffardi  (Kotinsk^-)  on  Citrus  spp.  in  several  gardens  in  Honolulu  (Hawai) 
where  it  has  probably  been  introduced,  most  likely  from  India,  where  it 
has  been  observed  on  an  unknown  ho.st  plant  at  Lahore  ;  10)  Dialeurodes 
citri  (Ashmead),  the  so-called  Citrus  white  fly,  one  of  the  most  harmful 
pests  upon  citrus  plants  in  Florida  (where  it  has  been  known  since  1880), 
and  in  all  the  States  along  the  Gulf  of  INIexico  ;  recorded  also  from  Colorado, 
Illinois,  the  Columbia  District  and  California,  and  also  from  Mexico,  Chili 
and  Brasil ;  without  doubt  this  form  is  of  eastern  origin,  being  found  in 
numerous  localities  in  India,  Ceylon,  Japan  and  China ;  in  Florida  it  occurs 
not  only  on  Citrus,  but  also  on  Melia  Azedarach,  Gardenia  jasminoides, 
Ligustrum  spp.,  Diospyros  Knki,  D.  virginiana,  Syringa  sp.,  Coijea  arabica, 
Fiats  nitida,  etc.  ;  11)  D.  citrifolii  (Morgan),  known  in  North  Carolina, 
Mississippi,  Louisiana,  California,  Florida,  Cuba  and  Mexico  ;  besides  being 
found  -on  Citrus  spp.  it  has  also  once  been  recorded  upon  Ficus  nitida  at 
Audubon  Park,  New  Orleans  ;  12)  Paraleyrodes  perseae  (Quaintance), 
known  onh"  in  Florida  on  oranges,  Persea  americana  (avocado),  Persea  spp. 
and  perhaps  also  on  persimmons  [Diospyros  spp.)  ;  13)  Triahurodes  jlori- 
densis  (Quaintance)  in  Florida  on  Anona  squamosa,  Persea  americana, 
Psidium  Giiajava  and  on  the  orange  ;  but  probably  its  attacks  on  the 
latter  are  of  little  importance  ;  14)  T.  vitrinellus  (Cockerell)  on  the  orange 
in  Mexico,  and  on  oaks  in  California  ;  here  again  the  orange  is  probably 
not  seriously  damaged  ;  15)  Tetraleurodes  mori  (Quaintance),  a  species 
which  is  indigenous  to  the  eastern  United  States  and  is  widely  spread 
throughout  them,  attacking  a  great  many  plant  ho.sts  :  (Mulberrj^-tree, 
Platanus  occidentalis,  Acer,  Cornus,  Celtis  occidentalis,  Diospyros  spp., 
Ilex,  Kalmia,  etc.)  ;  recorded  from  Arizona  and  Mexico  on  oranges,  where 
this  parasite  is  a  race  rather  than  a  variety  of  T.  mori,  to  which  the  name 
of  arizonensis  (Cockerell)  has  been  given. 
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1242  -  Diestrammena  marmoraia  {Tachycines  asynamorus), a,n  Orthop- 

teran  from   German  Greenhouses.  —  Ebner,  k.,  in  Centraibiatt  fur  Bakteriohgie^ 

Parasitcnkunde    und    Infcrtionskrankheitcn,    Vol.    45,    No.    18-25,    PP-    587-594.      Jena,, 
Jiuie  19,  1916. 

For  several  3'ears  a  strange  Orthopteran  has  occurred  in  greenhouses 
in  Germany,  which  is  known  either  as  Diestrammena  marmoraia  de  Haan 
or  as  D.  unicolor  Brunner.  In  1913  Boi.dvrev  established  the  fact  that 
Diestrammena  from  Central  Germany  is  identical  with  Tachycines  asyna- 
morus Adel.  which  is  found  in  greenhouses  in  Petrograd.  The  writer  has 
obtained  several  specimens  from  a  greenhouse  in  Vienna  which  were  iden- 
tified as  T.  asynamorus.  It  is  not  known  to  what  country'  this  insect  is 
indigenous,  but  most  probabl^^  it  was  imported  into  Europe  from  America. 

It  was  recorded  for  the  first  time  in  1891  by  Krejci  at  Prague,  and  it 
has  been  known  in  hothouses  in  Hamburg  since  1892.  Later  it  has  appeared 
in  Saxony  and  in  Thuringia,  and  notably  in  Kiel,  Lubeck,  Waudsbek, 
Mtinster,  Berlin,  Breslau,  Frankfort  o.  M.,  Leipzig,  Dresden,  etc.  It  has 
also  been  found  at  Brussels  (Adelung),  Lille  (1913),  Paris  (Chopard,  1913), 
in  England  (Kew  Gardens,  St.  Leonard's  and  Ipswich,  1910-1913)  and 
in  Denmark  (Frederiksberg).  In  almost  all  these  places  it  has  been  de- 
scribed under  the  name  of  Diestrammena,  but  undoubtedly  it  is  identical 
with  Tachycines.  In  Austria  it  has  only  been  reported  from  Prague  and 
Vienna. 

The  insect  onh'  comes  out  at  night  when  it  is  verj^  active,  being  able 
to  jump  to  a  height  of  19  ^/g  inches.  During  the  da}'  it  hides  itself  in  pots 
or  in  cracks  in  the  walls  of  the  greenhouse.  While  the  larvae  are  moult- 
ing they  hang  freely  in  the  air  suspended  by  the  posterior  end  of  the  body. 

When  the  insects  are  captured  a  brown  liquid  is  excreted  from  the 
mouth.  In  summer  they  often  leave  the  greenhouse  during  the  night  but 
never  for  long.  The  same  thing  has  been  observed  in  Troslophiliis  (an 
insect  which  lives  in  dark  places)  and  the  writer  concludes  that  the  two 
insects  belong  to  the  same  group.  But  as  Tachycines  only  inhabits  green- 
houses and  never  cellars,  Chopard  considers  that  a  uniform  temperature 
and  a  high  degree  of  moisture  are  more  essential  than  darkness. 

Reproduction  goes  on  all  the  j^ear  round,  but  more  especially  in  the 
spring.  According  to  Boldyrev  and  Gerhardt  copulation  takes  place 
at  night.  The  female  lays  i  to  50  eggs  a  night  and  altogether  several 
hundreds  are  laid.  The  eggs  are  oblong  and  about  2  mm.  long  by  i  mm. 
wide.  The  behaviour  of  the  young  larvae  is  exactly  like  that  of  the  adult 
insects. 

The  food  principally  consists  of  animal  matter,  but  according  to 
Ludwig  and  Ebner  it  is  probable  that  vegetable  material  also  can  be 
utilised. 

The  writer  believes  that  this  insect  does  more  harm  than  is  generally 
supposed,  but  unfortunately  no  satisfactory  methods  of  dealing  with  it 
are  known.  Great  cleanliness  in  the  greenhouses  is  recommended  and 
also  fumigation  with  sulphur  vapours  and  with  carbon  bisulphide. 

Several  investigators  recommend  spraying  the  plants   with  Schwein- 
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furth's  green,  but  the  writer  considers  it  scarcely  probable  that  this  method 
will  destroy  the  eggs  in  the  ground. 

In  conclusion  it  is  suggested  that  a  further  stud}'  of  the  origin  and 
life-history  of  Tachycines  should  be  made,  and  that  further  esperiments 
on  preventive  methods  should  be  undertaken. 

1243  -  New  Species  of  Braconid    Hyraenoptera,  Parasites  of  Tripanids   Diptera  in 

India.  —  Silvestri,  F.,  in  Bolkttino  dct,  Laboraiorio  di  Zoolo:,ia  i,cncrale  e  ai^rana  della 
R.  Scuola  superiore  d'Agricoltura  in  Portici,  Vol.  XI,  pp.  160-169,  Fig.  I-VI.    Portici,  Sep- 
tember 27,  1916. 
A  description  is  given  of  the  following  new  species  of  Braconid  Hymen- 
optera  which  are  parasitic  on  Tripanids  collected  from  various  localities  in 
India  by  Thomas  Bainbrigge  Fletcher  : 

i)  Bracon  jletcheri  n.  sp.,  obtained  from  fruits  of  Zizyphus  Jujuba 
L,am.,  which  were  attacked  by  Carpomyia  vesiiviana  A.  Costa  ; 

2)  Opnis  jletcheri  n.  sp.,  obtained  from  the  pupae  of  Chaetodacus 
cucurhitae  Coquillet,  whose  larvae  live  in  the  fruits  of  Momordica  Charantia  L. 

3)  0.  incisi  n.  sp.,  at  Pollibetta,  Southern  Coorg,  obtained  from  the 
pupae  of  Chaetodacus  incisus  Walk.,  living  in  fruits  of  Carey  a  arbor  ea  Roxb. 
(jak  fruit)  ; 

4)  Biosteres  carpomyiae  n.  sp.,  at  Pusa,  obtained  from  pupae  of 
Carpomyia  vesuviana  A.   Costa  ; 

5)  B.  perstdcatiis  n.  sp.,  in  northern  and  southern  Coorg,  obtained 
from   pupae   of   Chaetodacus  incisus  Walk.  ; 

6)  B.  compensans  n.  sp.,  in  Coorg,  obtained  from  pupae  of  Chaeto- 
dacus incisus  Walk.,  living  in  the  fruits  of  Carey  a  arbor  ea  Roxb. 

1244  -  The  Green  Lacewing  Fly  {Chrysopa  californfca),  a  Natural  Enemy  of  Insect 
Pests  in  the  United  States  and  in  California.  -—  wildermuth,  v.  L-,  in  journal  of  Agri- 
cultural Research,  Vol.  VI,  No.  14,  pp.  515-525.  Fig-  i"/-    Washington,  D.-C,  1916. 

The  larv^ae  of  Chrysopa  californica  Coquillet  destroy  large  numbers 
of  insects  which  are  parasitic  on  cultivated  plants  notably  :  clover  mite 
{Bryobia  pratensis  Garman),  two  spotted  mites  [Tetranychus  mytilaspidis 
Riley),  red  spider  {T.  telarius  L.),  apple  leaf  hopper  [Empoasca  mali  I^e 
Baron),  grape  leaf  hopper  {Typhlocyba  comes  Say),  Pear  Psylla  {Psylla 
pyricola  Foerster),  meaty  plum  plant  louse  {Hyalopterus  arundinis  Fabri- 
cius),  melon  aphis  {Aphis  gossypii.  Glover) ,  black  peach  aphis  {A.  persicae- 
niger  Erwin  Smith),  green  Citrus  plant  louse  (Macrosiphum  citrifolii  Ash- 
mead),  Citrus  mealy  bug  {Pseudococcus  citri  Risso),  frosted  scale  {Eulecanium 
pruinosum  Coquillet),  red  scale  {Chrysomphalus  aurantii  Maskell),  purple 
scale  {Lepidosaphes  beckii  Newman),  wheat  thrips  {Euthrips  tritici  Fitch), 
barle}'  mite  [NotophaUus  viridis  Banks),  green  bug  [Toxoptera  graminum 
Rondani),  and  corn  leaf  aphis  {Aphis  maidis  Fitch). 

Everj^  female  lays  about  30  eggs,  each  one  being  supported  by  a  slender 
stalk  ;  the  eggs  are  hatched  at  the  end  of  6  to  12  days.  The  larvae  pass 
through  two  moults  which  divide  the  larval  period  up  into  three  stages, 
occupying  11  to  22  days,  the  average  time  being  16  days. 

The  larvae  are  very  voracious,  each  one  being  able  to  dispose  of  74  to- 
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160  apliids.  The  time  occupied  by  the  pupal  stage  varies  according  to 
the  season  ;  in  March  it  lasts  from  14  to  23  days,  the  average  time  being 
16  daj^s,  and  in  November  the  limits  are  the  same  but  the  average  is  20. 

This  species  of  Chrvsopa  has  six  generations  annually ;  the  first 
from  February  15  to  ]\Iarch  15,  and  the  others  following  on  at  intervals 
of  40  to  45  days  until  late  into  the  autumn. 

This  insect  is  common  and  widel}'  distributed  in  the  States  bordering 
on  the  Pacific,  Texas,  Arizona,  New-Mexico,  Nevada,  southern  California, 
and  possibly  in  Utah.  Among  its  natural  enemies  the  chief  are  the  western 
wood  peewee  [Coniopiis  richardsonii)  and  the  nighthawk  {Chordeiles  virgi- 
nianiis). 

i2^S -Signiphora   merceti  n.  sp.,  a   Natural  Enemy  of  the  Cochineal   Insect 
Chrysomphalus   dictyospermi   in  Spain  (i). —malenotti,  e.,   in   Redia, 

\'o\.   XII,   >7o.    I,   pp.   181-182.      Florence,  September  21,   1916. 

A  s^'stematic  description  of  a  new  Chalcid,  Signiphora  merceti,  obtain 
ed  b}'  breeding  specimens  of   Chrysomphalus  dictyospermi  from  Spain. 

Three  females  of  this  Chalcid  have  beene  xamined,  but  the  male  is  still 
unknown.   The  new  species  is  named  after  merckt  the  entomologist. 

1246 -Observations  upon  Icerya  purchasi  and    its    Natural   Enemy  Novius 

CSLfdinRlis  in  Sicily  (2).  —  DeGregorio,  A.,in //  KatuvaUsta  Siciliano,  Vol.  XXIII, 
X.  xS.,  Xos.  1-6,   pp.  5-17,  PI.  I-IV.  Palermo,   1916. 

Icerya  purchasi  Mask,  has  recently  been  found  at  Villabate  (Palermo) 
and  the  writer  has  been  able  to  follow  out  the  various  stages  in  its  develop- 
ment. 

The  larvae  are  able  to  move  with  great  force  and  rapidity-,  and  more- 
over the}-  can  be  kept  alive  for  several  days  without  food. 

The  writer  confirms  the  statement  that  Novius  cardinalis  Muls.  is 
very  useful  in  keeping  down  the  numbers  of  Icerya.  He  introduced  speci- 
mens of  Novius  at  Villabate  which  had  been  received  from  the  Zoologi- 
cal Laboratory  at  Portici  (Naples).  Other  specimens  had  previously  been 
introduced  at  Bagheria  (Palermo),  and  the  writer  believes  that  they  had 
multiplied  with  great  rapidity  and  had  helped  on  the  destruction  of  the 
cochineal  insects  at  Villabate.  He  also  thinks  it  probable  that  another  of 
the  Coleoptera,  Chilocorus  hipustulatus  L.,  is  useful  in  the  same  way  and 
has  also  helped  to  stamp  out  Icerya  at  Villabate.  The  development  of  No- 
vius is  described  in  this  paper.  The  statement  that  the  adults  feed  upon 
the  eggs  and  young  larv^ae  of  Icerya  is  contradicted. 

The  writer  has  shown  that  the  young  larv^ae  of  Icerya  are  quickly 
killed  by  spraj'ing  the  under  surfaces  of  the  leaves  of  the  plant  host  with 
soap-suds. 

1247 -Prevention  of  the  Hessian  Fly  {Cecidomyia  destructor  —  Mayetiola 
destructor)    in    Kansas  by  Choice  of  the  Season  for  Wheat  Sowing.  —  See 

No.   11/9  of  this  Bulletin. 


(i)  See  also  B.  October  1916,  No.  1140.  (Ed.). 

(2)  See  also  B.  May  191 3,  N"  621.  [Ed.]. 
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124S- Animal  Pests  of  Rice  in  Java.  —  See  No.  1229  of  this  BuUctin. 

12^9- Helopeltfs  3kni  its  Relations  to  Cacao  Trees.  —  koepke,  w.,  m  Medcdeeiingen 

van  het  Proefstation  Midden- Java,  No.  21.     Batavia,  1916. 

During  the  3^ears  1901  and  1902  a  very  severe  drought  in  Central  Java 
was  accompanied  by  the  presence  of  Helopeltis  on  Cacao  trees.  During 
the  following  years  when  there  were  heavy  rains  the  pest  was  much  less 
severe,  but  it  again  became  serious  during  the  years  1913,  1914  and  1915 
which  were  unusually  dry.  The  harm  done  led  the  writer  to  resune  his 
researches  on   Helopeltis. 

There  are  two  species,  H.  antonii  and  H.  theivora,  which  attack  cacao 
plantations.  They  resemble  one  another  closely  both  in  life  historv^  and 
in  the  damage  they  do. 

The  female  lays  her  eggs  in  parts  of  the  tree  where  there  is  abundant 
moisture,  i.  e.  in  the  rind  of  the  fruits,  the  young  shoots,  or  even  in  the  parts 
of  the  stems  which  are  not  woody.  Soon,  a  black  patch  appears  at  the  place 
where  the  eggs  are  laid,  caused  by  necrosis  of  the  surrounding  tissues. 
After  6  da3^s  the  larvae  hatch  out  and  scatter  over  the  branches  in  search 
of  food.  Ten  days  later  they  are  mature. 

The  places  at  which  the  insect  feeds  soon  turn  black  and  normal  growth 
ceases.  The  writer  gives  a  list  of  the  trees  attacked  b}'  Helopeltis,  in  which 
both  wild  and  cultivated  trees  figure. 

Helopeltis  flourishes  best  in  shady  damp  places  ,and  for  choice  attacks 
trees  v/hich  are  not  exposed  to  the  sun.  An  account  is  given  of  the  conditions 
which  favour  the  insects'  dispersal  and  also  of  the  relations  that  exist  be- 
tween ants  and  Helopeltis. 

For  more  than  10  years  the  writer  has  observed  that  whenever  the  black 
cacao  ants  [Dolichodenis  bituberculatus)  occur  in  great  numbers  Helopeltis 
disappears.  He  therefore  suggests  that  the  pest  should  be  dealt  with  by 
encouraging  the  presence  of  these  ants  in  the  plantations  by  providing  them 
with  smtable  nests  hung  from  the  trees.  Another  effective  wa}^  of  checking 
the  spread  of  Helopeltis  when  the  attack  is  not  severe  is  by  catching  the 
insects. 

Where  the  attack  is  widespread  and  the  insects  are  numerous  it  is  a 
good  plan  to  burn  the  fruits  and  the  stalks. 

J250- Eurytoma  sp.,  an  Hymenopteran  Pest  on  Almond  Trees  in  Palestine.  — 

Aharoni,  J.,  in  Dcr  Tropenp/lanzer,  Year  19,  No.  6,  pp.  317-322.  Berlin,  1916. 

The  lar^-a  of  Eurytoma  sp.  causes  very  extensive  damage  to  almond 
trees  in  Palestine,  50  per  cent  of  fruits  being  destroyed  every  year. 

When  an  almond  is  attacked  it  turns  first  brown  and  then  black  and 
is  in  consequence  unsmtable  for  food.  The  lar\'a  does  not  live  at  the  ex- 
pense of  one  of  the  enemies  of  the  almond  tree  but  by  destroying. the  fruits 
themselves.  However  in  600  blackened  almonds  3  larvae  of  one  of  the  Mi- 
crolepidoptera  have  been  found  and  one  of  a  Curculionid,  but  it  is  not  like- 
ly that  the^'  were  hosts  of  the  Eurytoma  larvae.  Nevertheless  the  writer 
does  not  believe  that  the  presence  of  Eurytoma  alone  causes  the  blacken- 
ing of  the  almonds,  for  man}-  fruits  which  are  black  outside  contain  a  nor- 
mal,  healthy  kernel. 


INSECTS 

INJTJRIOUS 

TO    VARIOUS 

CROPS 


1724  INSECTS   ETC.    INJURIOUS   TO   VARIOUS   CROPS 


After  the  flowering  season  of  the  tree  (end  of  February  to  beginning 
of  March)  the  adult  insect  leaves  the  almond  to  attack  the  ovaries  of  new 
fruits.  Almonds  with  two  kernels  invariably  contain  two  larvae. 

The  writer  has  never  found  an  egg  of  Eurytoma  though  he  has  examin- 
ed numerous  fruits;  towards  the  end  of  May  the  fully  grown  larvae  have 
already  appeared. 

The  white  larva  is  blind,  without  legs,  with  the  head  but  slightly 
developed  and  a  body  which  is  round  in  the  middle  but  pointed  at  either 
end.  When  it  is  taken  from  the  fruit  and  exposed  to  the  sun  it  rolls  up  and 
dies,  which  proves  that  it  cannot  bear  the  direct  ra^^s  of  the  sun.  Inside 
the  body  a  green  liquid  is  produced,  both  in  the  larvae  feeding  on  the  green 
almonds  and  on  the  ripe  white  kernels.  Apparently  these  larvae  have 
great  powers  of  resistance  against  changes  of  climate  for  all  those  raised 
in  the  laboratory  developed  quite  normally.  Onfy  i  per  cent  of  the  larvae 
in  the  fruits  were  dead.  This  insect  seems  to  have  few  natural  enemies  which 
explains  why  it  has  been  able  to  invade  Palestine  to  such  an  extent.  The 
varieties  most  liable  to  attack  are  Victoria  and  Princess,  both  of  them  bear- 
ing fruits  with  soft  shells.  * 

In  the  Arabian  almonds  with  hard  shells  the  writer  has  discovered 
other  pests,  notably  the  larvae  of  one  of  the  Diptera.  Eurytoma  seems  to 
prefer   the    old   trees. 

When  the  harvest  time  arrives  (middle  of  July  to  beginning  of  August) 
the  kernel  has  been  completely  eaten,  but  the  larva  remains  in  the  almond 
until  the  following  spring  (February  or  March);  it  resists  the  winter  cold 
quite  well. 

Experiments  have  been  conducted  to  determine  what  influence  tem- 
perature has  upon  the  insect's  development.  If  almonds  contain!  :g  larvae 
are  kept  in  a  dark  place  at  a  temperature  of  170-180  C,  the  adults  are  hatch- 
ed out  at  the  end  of  May  instead  of  in  February  or  March.  Generally 
hatching  takes  place  between  8  and  9  in  the  morning  when  it  is  very  hot. 
The  insects  secrete  a  liquid  to  dissolve  the  shell  of  the  fruit,  and  this  makes 
a  hole  through  which  the  adult  insect  emerges.  The  females  make  larger 
holes  than  the  males,  which  perhaps  affords  one  means  of  distinguishing 
between  the  sexes. 

When  there  are  two  kernels  and  each  contains  a  larva,  the  insects  come 
out  by  two  different  holes.  The  writer  has  sometimes  found  that  one  kernel 
contains  an  adult  insect  just  about  to  hatch  out,  while  the  other  contains 
quite  a  3^oung  larva.  Therefore  it  is  evident  that  the  two  eggs  were  de- 
posited by  different  insects. 

I^oss  of  juice  from  the  almond  does  not  hinder  the  insect's  development. 

The  pupal  stage  lasts  on  an  average  for  2  or  3  weeks;  during  this  time 
the  white  grub  gradually  turns  black. 

The  insect  can  only  be  kept  in  check  by  picking  and  burning  all  the 
fruits  which  have  turned  black,  but  from  which  the  adults  have  not  yet 
escaped. 
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1251  -  Blastophag-a   g-hfgii  n.  sp.,  and  Pleistodonies  froggatti,  Chalcid 
Hymanoptera  from  Australia  Living  on  the  Fruits  of  Ficus  stenocarpa  and 

F.  enacrophylla.  RjspBCtively.  —  Graxdi,  G.,  in  Bollcttino  del Laboratorio  di  Zoologia 
gcnerale  e  a  [raria  ddla  R.  Scuola  superiore  d' A-yricoltura  in  Porlici,  Vol.  XI,  pp.  145-159, 
Fig.  1-V.  Portici,  September  7,  1916. 

The  writer  describes  from  the  systematic  point  of  view  two  Cbalcids 
collected  in  1912  by  F.  Sievestri  in  New  South  Wales: 

i)  Blastophaga  ghigii  n.  sp.,  living  in  the  fruits  of  Ficus  stenocarpa 
F.  Muell.,  at  Narara;  the  female  is  not  known; 

2)  Pleistodonies  froggatti  Mayr.,  which  lives  in  the  fruits  of  F.  ma- 
cro phylla  Desf.,  at  Sj'dney. 

1252 -Er/ophyes  n.  sp.,  a  Mit3  Past  on  Litchi  {Nsphelfum  Lit-chi)  in  the 

Ha'.vaian  Islands,  —  O'  Gara,  p.  J.,  in  Science,  N.  S.,  Vol.  XEIV,  No.  1126,  p.  142. 
Lancaster,  Pa.,   191 6. 

In  the  grounds  belonging  to  the  United  States  Experimental  Station 
at  Honolulu  a  plant  of  Nephelinm  Lit-chi  Cambess.  (=  Litchi  chinensis  Son- 
ner.)  was  seriously  attacked  by  a  mite,  recognised  later  as  a  new  species 
of   Eriophyes. 

In  some  cases  the  whole  of  the  under  surface  of  the  leaves  was  attack- 
ed, but  more  often  the  disease  appeared  in  distinct  patches.  I^eaves  which 
were  severely  attacked  resembled  peach  leaves  which  have  faUen  a  prey 
to  Exoascus  deformans. 

The  appearance  of  this  pest  always  seems  to  be  unexpected,  it  is  never 
reported  until  the  signs  of  its  presence  are  well  established. 

Hitherto  no  other  mite  has  been  recorded  upon  N.  Lit-chi;  and  more- 
over very  few  mites  are  recorded  from  China  to  which  this  tree  belongs. 
It  is  possible  that  although  N.  Lit-chi  is  imported  from  China  it  has 
been  attacked  later  on  by  a  mite  which  is  indigenous .  to  the  Hawaian 
Islands. 
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3.  Production  et  consommation  des  Engrais  Chimiqtjes  dans  le  monde 
(Production  and  Consumption  of  Chemical  Manures  in  the  World).  (Second 
Edition,  1914.  162  pages,  5  diagrams,  2  maps,  i6mo) 3,50 
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and  Italian).  (1912,  34  pages,  i6mo) 0.50 
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Vol.  I.  (1911,  451  pages,  i6mo).  (In  English  and  French) 3.50 
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Edition,  1913,  72  pages,  i6mo) 1        0.50 

4.  1,'Organisation  de  la  statistique  de  la  cooperation  agricolb    dams 

quelques  pays  (The  Organization  of    the  Statistics  of  Agricultural    Co- 
operation in  Certain  Countries).  (1911,  163  pages,  8vo) 1.50 

5.  1,'ASSURANCE-GRfeLE   DANS    QUELQUES    PAYS     ET     SES     PROBLEmES      (lUsUranCC 

against  Hail  in  Some  Countries  and  its  Problems).  (1911,  no  pages,  8vo)    .    .         1         1.50 

6.  Agricultural  Credit  and  Co-operation  in  Italy:  Short  Guide  to  Rural 

Co-operation  in  Italy  (in  English,  35  pages  and  in  Italian,  34  pages,  i6mo)        »        0.25 

(e)  Other  publications. 

I.  ly'lNSTiTUT  International  d' Agriculture,  son  organisation,  son  Acriviifi, 
sesrEsultats  (The  International  Institute  of  Agriculture,  its  Organization, 
Activity,  and  Results).  (1914,  31  pages,  in  English,  French  and  Italian;  illustr.)         Frs,  i  — 

a.  I<ouis-Dop :  I,e  Present  et  l'Avenir  de  l'Institut  International 
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3.  Santiago  Aldonate  :   El   Instituto   Internacional   de  Agricultura   y 

3U  IMPORTANCIA  PARA  LA  AmErICA  I,ATINA,  EN  ESPECIAL  PARA  CHILE   (CoU- 

ferencia)  (The  International  Institute  of  Agriculture  and  its  Importance  for 

I^atin  America,  especially  for  Chile).  (1913,  30  pages,  1 6mo)  (Address).   ...  •     i  — 

II.  Publications  not  for  Sale. 

I.  Conference  Internationale  de  1905  pour  la  crEation  d'un  Institut  Inteknational 
d'Agriculture  (International  Conference  of  1905  for  the  Foundation  of  an  Inter- 
national Institute  of  Agriciilture),  (1905,  254  pages,  4to). 
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4.  Rapports  et  Etudes  du  Bureau  de  la  Statistique  GEnErale  (Reports  and  Studies 

of  the  Bureau  of  General  Statistics).  (191 1,  260  pages,  Svo). 

5.  The  SaENCE  and  Practice  of  Farming  during  1910  in  Great  Britain.  (646  pages,  i6mo). 
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NOTE, 
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either  directly  to  the  International  Institute  of  Agriculture,  Rome,  or  to  the  principal 
booksellers. 

For  Great  Britain  and  Ireland,  subscriptions  to  the  Bulletins  i,  2,  3  and  remittances  fot 
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(5)  In  case  of  change  of  address,  the  subscriber  is  requestedto  notify  the  Publishing 
Bureau  of  the  Institute,  forwarding  address  label. 
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Olive-Growing  and  Production  in  Spain 
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Antiquity  and  distribution  of  olive-growing. 

The  cultivation  of  the  olive  in  Spain  is  contemporaneous  with  the  ear- 
liest development  of  the  arts  of  civilisation.  The  oil  obtained  in  the  dis- 
tricts near  the  coast  appears  to  have  been  one  of  the  first  articles  of  com- 
merce dealt  with  by  the  Phoenician  and  Carthaginian  colonists.  As  the 
use  of  olive  oil  by  the  native  population  became  general,  the  cultivation  of 
the  tree  increased  in  all  districts  which  offered  favourable  conditions  and 
especially  in  Andalusia  where  olive-growing  was  first  started  and  where  it 
has  since  preserved  its  greatest  importance.  The  high  prices  of  the  oil, 
due  to  the  difficulties  of  transport,  encouraged  the  planting  of  the  tree  in 
the  interior  of  the  country  where  it  is  now  established  as  far  as  the  southern 
slopes  of  the  mountain  ranges  (Sierra  de  Gredos  and  Sierra  de  Guaderama) 
which  cross  the  central  plateau  and  form  for  this  plant  an  impassable 
barrier. 

The  olive-growing  districts  in  Spain  do  not  form  a  continuous  region 
limited  by  lines  of  latitude  or  by  definite  isotherms.  As  the  result  of  the 
mountainous  nature  of  the  country  the  limits  of  the  district  are  variable  in 
these  respects,  and  localities,  which  are  specially  well-wooded  naturally, 
may  be  included  even  if  situated  at  altitudes  higher  than  the  tree  will 
usually  tolerate. 

Olives  are  grown  in  thirty-six  of  the  forty-nine  Spanish  provinces  ; 
they  are  not  grown  in  the  following  provinces  :  —  Pontevedra,  Leon,  Zamora, 
Valladolid,  Segovia,  Soria,  Palencia,  Oviedo,  Burgos,  vSantander,  Biscay, 
Guipuzcoa  and  the  Canary  Islands.  As  the  area  devoted  to  olive-growing 
in  the  provinces  of  Lugo  and  Orense  is  only  407  acres  it  is  evident  that  the 
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olive-growing  region  is  limited  by  the  central  mountain  ranges  already  men- 
tioned which  cross  the  plateau  from  W.  S.  W.  to  E.  N.  E.  and  meet  the  Ibe- 
rian Moimtains  in  the  N.  E.  Beyond  the  latter  range  the  north-eastern 
olive-growing  districts  are  found  in  the  lower  part  of  the  basin  of  the  River 
Ebro  and  include  the  whole  of  the  provinces  of  Navarre  and  Alva.  In  the 
north-western  provinces  and  on  the  plateau  of  Old  Castille  the  olive  is  not 
grown  but  it  is  thoroughly  established  in  the  basins  of  the  Tagus,  the  Gua- 
diana,  the  Guadalquiver,  the  Segura  and  the  Ebro. 

The  soils  on  which  the  oli\'e  is  grown  vary  greatly,  as  do  the  geological 
formations  from  which  these  soils  are  derived.  Most  of  the  soils  are  formed 
from  the  remains  of  Cretaceous  and  Jurassic  strata,  from  the  Silurian  slates  of 
the  Iberian  Mountains  and  central  ranges,  from  the  Triassic  sands  and  sand- 
stones, and  from  the  conglomerates,  sands,  sandstones,  and  gypsum  beds 
of  the  Miocene  which  occur  in  the  province  of  Alcaria  and  on  the  low  plains 
of  Aragon  and  South  Castille  (La  Mancha).  These  olive-growing  soils  are 
comparatively  rare  in  the  valleys  ;  the  hilltops  and  slopes  are  the  situations 
in  which  they  are  characteristically  found.  It  may  briefly  be  stated  that  in 
such  situations  the  soils  which  are  formed  either  in  situ  or  from  transported 
and  partially  broken  down  materials  of  a  pebbly  and  stony  character,  which 
lack  spring-water  and  usually  contain  a  large  proportion  of  calcium  carbo- 
nate are  undoubtedly  in  a  bad  condition  for  the  cultivation  of  cereals  but 
are  well  adapted  to  the  growth  of  trees  of  the  type  of  the  olive. 

As  the  result  of  these  geographical  features  the  olive-growing  districts 
are  found  at  altitudes  above  that  of  the  irrigation  canals  and  at  present  only 
177  300  acres  of  olive  groves  are  irrigated  that  is  about  4.7  per  cent  of  the 
total  area  under  olive  trees. 

The  provinces  in  which  the  tree  is  grown  comprise  not  less  than  a  third 
of  Spain,  and  in  this  wide-spread  district  it  is  natural  that  the  growth  and 
yield  of  the  tree  should  vary  considerably.  The  changes  in  the  environment 
of  the  plant  in  this  extensive  and  mountainous  country  are  numerous  and 
have  given  rise  to  the  many  varieties  known  in  Spain. 

The  study  of  these  varieties  have  been  the  object  of  man}'  experimental 
trials  ;  special  mention  should  be  made  of  the  work  carried  out  in  Andalusia 
by  M.  RojAS  Clement  y  Martinez  Rohles  and  of  that  of  Dr.  Colmeiro 
who  has  lateh^  collected  eighty  varieties-  of  which  pictures  are  to  be  seen  in 
the  nurser}'  of  the  Botanical  Garden  Madrid. 

Chief  varieties  grown  in  Spain. 

0.  europea  pomifonnis  Clem.  ("  01i\o  nianzanillo  ")•—  The  tree  is  well  de- 
veloped, the  branches  are  long  with  plentiful  shoots  and  the  leaves  are  large. 
The  fruit  is  symmetrical  and  almost  splierical  and  of  a  light  purple  colour 
when  ripe ;  it  is  largely  used  in  tanning  and  gives  an  excellent  oil.  This 
variety  is  cultivated  in  almost  all  the  olive-growing  provinces  on  account 
of  its  excellent  yield,  in  spite  of  the  fact  that  the  yield  is  in-egular  from 
one  year  to  another  (vecera)  and  that  it  requires  to  some  extent  special 
soil  conditions. 
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0.  e.  Columella  Clem.  ("  Carasquefio  ").  —  The  tree  is  small,  the 
branches  are  few  and  the  leaves  narrow.  The  large  fruits  are  almost  sphe- 
rical and  are  borne  in  clusters  of  three  or  four ;  the  colour  changes  from  red 
to  dark  purple  when  the  fiuit  is  ripe.  This  \-ariet\-  is  onh*  suitable  for  cer- 
tain soils  and  is  liable  to  the  attacks  of  insects. 

0.  e.  C^raticaypa  Clm.  {"  Cornezr.elo  ").  —  The  tree  is  well  developed  ; 
the  fruit  uhich  is  borne  singly  is  curved  and  ripens  somewhat  late ;  the  oil 
is  of  good  quality  but  limited  in  amount.  This  \'ariety  is  very  resistant  both 
to  cold  and  drought. 

0.  e.  rosfrata  Clem.  ("  Picudo  "  or  "  Cornicabra  ").  -  The  tree  is  large 
and  the  branches  are  well  developed  ;  the  leaves  are  elongated  and  the  up- 
per surface  is  dark  grey  in  colour.  The  fruit,  which  is  cylindrical,  but  tapers 
towards  the  end,  has  a  curved  tip  and  is  larger  than  that  of  the  preceding 
varieties.     This  variety  is  hardy  and  considered  very  fruitful  in  Aragon. 

0.  e.  Banqueri.  ("  I.echin  "  or  "  Pichelin  ").  —  The  olives  are  small  oval 
and  somewhat  cu/ved  ;  they  are  equally  suitable  for  the  manufacture  of 
pickles  (Olives  de  Cuquillo)  and  for  the  extraction  of  oil.  The  variety  is 
hardy  and  yields  a  good  crop. 

0.  e.  Alha  ("  Salceiio  "  or  "  Varal  bianco  ").  —  The  tree  is  large  with  nu- 
merous branches  and,  as  the  lower  surface  of  the  leaves  rather  than  the  upper 
is  exposed  to  view,  it  has  a  light  aspect  to  which  its  name  is  due.  The  fruits, 
which  are  small  are  borne  in  clusters  and  enclose  a  relatively  large  kernel 
or  pit. 

0.  e.  racemosu  {"  Arbequin  "  or  "  Racimal  ").  —  The  tree  is  of  mediimi 
size  with  drooping  branches.  The  blackish  fruits  yield  a  large  quantity 
of  oil  good  in  qualit^^  The  variety  begins  to  bear  fruit  after  a  short  pe- 
riod of  growth  but  gives  an  irregular  yield  from  year  to  year. 

0.  c.  nigricans  {"  Empeltre  ").  —  The  tree  is  not  large  except  in  rich 
soils  ;  the  leaves  are  long  and  narrow  ;  the  fruit  is  round  and  yields  a  large 
amount  of  excellent  oil.  This  variety  begins  to  bear  fruit  as  a  comparatively 
young  tree  ;  it  is  hardy  and  is  valued  for  these  qualities  in  the  province  of 
Tortosa  and  in  other  districts  of  the  Ebro. 

0.  e.  maxima  Clem.  ("  Morcal  ").  —  The  tree  is  large  and  the  olives  are 
big,  oval,  rounded  at  the  base  and  flecked  with  white.  The  fruit  is  used 
both  for  the  extraction  of  oil  and  for  preservation  in  salt  water  (v^erdeo). 
The  yield  is  low  and  the  tree  bears  only  at  a  comparatively  late  age. 

0.  e.  vindnla.  Gouan.  ("  Verdal  ").  —  This  variety  is  a  smaller  tree 
than  the  preceding  ones  ;  the  branches  are  long  and  the  leaves  small ; 
it  is  also  somewhat  tender.  The  single  fruits  are  large  and  oval  and  are 
preserved  in  salt  water. 

0.  e.  regal  is  {"  Real  sevillana  ").  —  This  variety  is  chiefly  found  in 
Andalusia  ;  the  leaves  are  large  and  elongated  and  the  fruit,  which  is  the 
largest  of  all  the  varieties  of  olives,  is  nearly  round  and  blue  black  when 
ripe.  This  is  almort  exclusively  a  table  fruit  and  its  cultivation  has  been 
very  lucrative  in  lower  Andalousia. 

0.  e.  ai'gentaia.  Clem.  ("  ■Nloradillo  "  or  "  Nevadillo  bianco  ").  —  The 
tree  is  large  and  the  fruits  are  almost  spherical  and  dark  purple  in  colour. 
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The  yield  is  plentiful  and  the  oil  is  equally  satisfactory  in  quantity  and 
in  quality. 

0.  e.  sorianea  ("  Nevadillo  negro  ").  —  The  tree  is  of  medium  size 
the  upper  surface  of  the  leaves  is  dark  green  and  the  lower  a  mother-of- 
pearl  white.  The  fruit  is  similar  to  that  of  "  Moradillo  bianco  "  and  of  good 
quality. 

0.  e.  hispidensis  ("  Gordal  "  or  "  Ocal  ").  —  This  olive-tree  is  large  ; 
and  bears  at  an  early  age  ;  the  branches  are  strong  and  lustrous  and  the 
leaves  are  large.  The  fruit  is  almost  as  large  as  that  of  the  Sevillano  and  the 
tip  is  pointed  ;  it  is  greyish  when  ripe,  forms  a  good  table  fruit  and  yields 
oil  satisfactory  in  quality  and  quantity. 

0.  e.  gienensis  Colm.  ("  Javaluno  ").  —  The  tree  is  well-developed 
and  bears  large  elongated  olives. 

0.  e.  ovata  Clem.  ("  Tachuno  castellano  "  or  "  Cirujal  ").  —  The  tree 
is  of  medium  height  ;  the  branches  are  long  and  bear  plentiful  side  shoots  ; 
the  leaves  are  narrow  and  long.  The  small  oval  fruit  ripens  early  and  gives 
a  very  fine  quality  of  oil. 

Other  less  common  varieties.  —  Among  these  may  be  mentioned  "  Colcho- 
nudo  "  "  de  Arola  "  "  Tempranillo  "  "  Rodonillo  "  "  Bellotudo  "  "  Bernie- 
juela  "  "Nogral"  "  Verdaleja"  "Madrilefio"  "Ojo  de  liegre  "  which  have 
been  described  by  M.  Colmeiro  in  his  work,  to  which  reference  has  already 
been  made.  There  are  other  varieties  in  addition  to  these  which  might 
also  be  mentioned,  but,  as  they  have  not  been  clearly  classified,  it  is  pos- 
sible that  the}'  may  prove  to  be  merely  local  names  for  v^arieties  which 
have  been  already  described. 

Methods  of  cui^tivation. 

Although  the  olive  is  grown  extensively  in  Spain,  its  cultivation,  in 
comparison  with  that  of  other  important  crops,  has  been  little  studied  and 
cared  for.  During  the  last  few  years,  however,  a  tendency  to  improve  the 
methods  of  cultivation  has  been  observed. 

The  plant  is  usually  propagated  by  cuttings  which  are  permanently 
planted.  In  the  province  of  Valentia  and  in  parts  of  Andalusia  the  cuttings 
are  planted  singly  ;  in  the  majority  of  the  provinces  several  cuttings  are 
planted  on  the  same  spot,  and  these  give  rise  to  a  number  of  shoots  of 
v.hich  three  or  four  are  preserved,  allowed  to  grow  and  trained  in  a  defi- 
nite manner.  In  the  eastern  provinces  the  practice  of  planting  cuttings 
in  nurseries  is  spreading. 

As  regards  tillage  the  land  is  ploughed  three  or  four  times  usually 
between  the  end  of  the  wiiiter  and  the  svimmer.  Care  is  taken  that  the 
direction  in  which  the  land  is  ploughed  on  each  occasion  crosses  that 
direction  in  which  the  work  was  carried  out  on  the  preceding  occasion, 
Tillage  at  the  foot  ot  the  trees  is  carried  out  by  hand  and  takes  place  at 
two  seasons  in  the  year.  In  the  southern  districts  a  ditch  is  dug  round 
the  trunk  in  the  autumn  to  collect  rain  water  and  in  the  spring  the  soil 
Tound  the  trunk  is  thrown  up  to  form  a  mound  ("  aporcando  ").In  other 
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districts  the  process  is  reversed  ;  in  the  autumn  a  mound  is  thrown  up 
Toand  the  tree  as  a  protection  against  drought  and  in  the  spring  the  mound 
is  destroyed. 

IManures  are  very  little  employed  in  olive-growing.  Up  to  recent 
years  only  the  olive-groves  in  the  neighbourhood  of  towns  received  a  little 
dung.  Today  superphosphate  is  used  in  Andalusia  and  in  the  province 
of  \''alentia  while  some  more  ad\-anced  agriculturists  have  begu  n  to  employ 
complete  mineral  manures. 

As  regards  pruning  there  are  no  definite  regulations.  Ten  or  twelve 
years  after  the  planting  of  the  cutting  the  branches  of  the  tree  are  first 
pruned  but  with  great  moderation  ;  only  after  twenty  or  twenty-five  years 
are  the  trees  thoroughly  pruned  at  regular  inter\-als.  In  the  eastern  pro- 
vinces, in  Aragon,  Navarre,  and  Catalonia,  pruning  is  carried  out  every 
two  years  ;  in  Andahisia  every  three  or  four  years  ;  in  New  Castille  ever>' 
six  years.  The  number  of  branches  suppressed  is  variable.  In  many  parts 
of  Andalusia,  the  pruning  of  the  young  shoot?  under  the  name  of  "  tala  " 
is  ver}'  thorough  and  is  followed  in  the  next  year  by  the  removal  of  the 
superfluous  older  branches.  Every  thirty  or  forty  years  the  trees  are  hea- 
vily trimmed  and  a  new  surface  of  wood  exposed  ;  this  process  gives  new 
vigour  to  the  tree  and  is  carried  out  successively  on  the  different  stocks 
of  each  olive  grove. 

The  different  practices  observed  in  this  work  are  probably  due  not 
merely  to  local  custom,  but  partly  to  local  variations  in  growth  as  the 
result  of  the  diverse  climatic  conditions,  and  of  the  use  of  different  varie- 
ties of  the  tree. 

In  the  warmer  regions  the  fruit  is  gathered  in  the  autumn  months  ; 
in  the  other  districts  in  the  winter.  As  a  rule  gathering  takes  place  later 
than  is  necessary  to  obtain  a  good  qualit}'  in  the  fruit,  but  this  mistake 
is  being  corrected  in  the  chief  centres  of  production. 

In  almost  all  Andalusia  the  fruit  is  knocked  down  with  long  poles  and 
the  practise  is  justified  by  the  great  height  of  the  trees  ;  an  exception  is 
made  for  olives  which  are  destined  for  table  fruits.  In  the  central  districts 
hand-picking  is  known  as  "  ordeno  "  -  a  word  which  is  also  employed 
for  the  milking  of  cows  goats  etc. 

More  than  half  the  olive  groves  in  Spain  are  culti\'ated  without  the 
presence  of  another  crop.  Where  the  nature  of  the  soil  is  suitable,  cereals, 
the  vine,  the  almond  and  the  hazel  are  grown  with  the  olive.  Cereals  and 
the  vine  are  the  crojis  usually  found  in  the  olive  groves  ;  but  the  almond 
is  predominant  in  the  east  and  the  hazel  in  Catalonia. 


Development  .^xd  present  coxdition  of  the  olive  productiox. 

The  modern  development  of  olive  growing  in  Spain  has  been  very 
slow  in  comparison  to  the  progress  made  in  the  cultivation  of  other  crops 
such  as  the  vine  and  the  orange.  "L'Annuario  estadistico  de  Espana  " 
in    1858  gives  the  area  devoted  to  olive-growing  as  2  080  226  acres. 
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The  "  Estadistica  de  la  riqueza  territorial  "  published  in  1879  shows 
that  this  area  had   decreased  to   i  972  877  acres. 

In  the  "  Avance  sobre  la  produccion  del  Olivo  "  jiublished  by  the 
"  Junta  Consultiva  Agrononiica  "  in  1888  the  area  under  olive  groves  is 
given  as  2  849  932  acres. 

In  1897  the  «  Estadistica  del  Servicio  agronomico  »  gives  the  total 
area  as  304  941  013  acres  and  in  1903  the  publication  of  the  same  depart- 
ment shows  that  the  area  has  increased  to  3293258  acres. 

According  to  the  "  Avance  estadistico  de  la  riqueza  que  en  Espana 
representa  la  produccion  media  anual  del  Olivo  y  otras  cosechas  "  which 
has  recently  been  published  by  the  "  Junta  Consultiva  Agronomica  ",  the 
average  area  under  olives  for  the  period  1904  to  1912  was  3  400  070  acres. 

Finally  the  'i  Estadistica  de  las  producciones  viticola  y  olivarera  en 
el  ano  1915  ' '  published  by  the  same  body  gives  the  area  as  3  659  644  acres. 

It  can  be  seen  from  these  figures,  that  the  area  imder  olive  groves 
is  increasing  and  has  been  doubled  in  57  years.  Of  the  thirteen  agri- 
cultural districts  into  which  Spain  is  divided  Western  Andalusia  has  the 
largest  olive  growing  area  with  i  229  578  acres,  followed  by  Eastern  An- 
dalusia with  758  428.  At  present  these  two  districts  contain  more  than 
half  the  olive  growing  acreage  in  Spain. 

The  yield  per  acre  varies  very  nuTch  from  one  year  to  another.  A 
comparison  of  the  average  yields  of  various  periods  does  not  clearly  con- 
form to  the  law  of  variations  which  might  be  ap])lied.  The  average  produc- 
tion in  the  ten  year  period  from  1S91  to  1900  was  8  049  lbs.  per  acre,  that 
of  the  following  fifteen  year  period  was  14  556  lbs.  per  acre ;  from  1906 
to  1910  the  average  yield  was  12  259  lbs.  per  acre,  and  from  1911  to  1915. 
16  326  lbs.  per  acre. 

The  value  of  the  olive  production  has  gradually  increased  The  figures 
given  in  the  "  Avance  estadistico  de  la  Junta  Consultiva  Agronomica  " 
which  summerises  the  financial  returns  of  the  period  1903-1910  are  the 
following: 


Average  value  of  the  oil 0  523  032 

Average  value  of  the  green  olives  .     ...  305  361 

Average  value  of  the  leaves  used  as  fodder    .  492219 

Average  value  of  the  wood  as  fuel 323907 

Average  value  of  the  residues  ot  the  fruit  .  665  163 

Average  value  of  the  oil  for  tanning  .    .    .  209  126 

In  the  south  and  east  of  Spain  the  cultivation  of  the  olive  is  being 
developed  and  is  verj'  ])rosperous  ;  but  in  these  districts  large  areas  are 
found,  suitable  for  new  plantations,  which  are  still  tmcultivated. 

The  economic  returns  from  the  areas  in  cultivation  could  be  improved 
by  the  expenditure  of  increased  capital  and  care  in  the  planting,  main- 
taining, manuring  of  the  groves.  Such  expenditure,  as  experience  has  clearly 
shown  will  be  amply  repaid  by  the  tree. 
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The  most  urgent  needs  of  the  olive  industry  are  a  scientific  study 
of  all  varieties  in  regard  to  the  nature  of  the  fruit  and  oil  and  to  the  con- 
ditions which  affect  the  growth  of  the  tree  ;  a  similar  study  of  the  methods 
of  propagation  with  special  attention  to  the  effects  of  the  various  forms 
of  grafting  ;  and  a  general  and  determined  effort  to  cope  with  the  nume- 
rous parasites  and  pests  to  which  the  tree  is  liable.  These  important  tasks 
should  engage  the  attention  of  the  State,  and  of  the  societies  of  olive  planters. 

To  the  sphere  of  political  economy  should  be  assigned  those  measures 
needed  to  protect  the  pure  olive  oil  against  the  competition  of  inferior 
foreign  oils,  and  against  adulteration  and  blending  to  which  the  decrease 
in  exports  to  foreign  markets  are  largely  due. 

These  measures  are  of  importance  to  all  countries  in  which  olive- 
growing  is  a  fundamental  industry. 
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GENERAI,  INFORMATION. 
1253  -  Agriculture  and  its  Allied  Industries  in  Rumania.  —  xenopol  N.,in  u  Mouve- 

ment  Economique,  Vol.  XXIII,  No.  136,  pp.  125-154;  No.  138,  pp.  191-209.  Bucharest, 
April  I  and  June  i,  1916. 

Since  the  Treaty  of  Adrianople  in  1829,  the  production  of  cereals  has 
become  the  most  important  feature  in  Rumanian  agriculture.  Up  to 
that  time  Rumania's  chief  exports  consisted  of  animal  products  i.e.  cattle, 
wool,  wax,  wine,  salt,  hides  and  salt  fish.  But  after  1829,  when  she 
obtained  a  new  outlet  for  trade  via  the  Black  vSea,  the  character  of  her 
agriculture  began  to  change  and  arable  farming  gradually  displaced  the 
old  stock  raising  industry. 

At  the  present  day  wheat  is  the  chief  crop  and  occupies  an  area  of  5 
million  acres.  The  grain  produced  is  of  the  finest  quahty,  but  the  yield 
is  ver>^  low  (12  to  20  bushels  per  acre  during  the  past  10  years)  and  might 
well  be  increased  50  per  cent  by  improved  methods  of  cultivation,  includ- 
ing the  use  of  artificial  manures,  and  by  a  better  utilization  of  the  avail- 
able water  supplies.  Exports  of  wheat  during  the  years  1911  to  1913 
were  valued  from  £8  000  000  to  £10  000  000  per  annum  and  amounted 
to  one  half  of  the  total  exports  of  cereals.  The  Rumanian  people  eat 
very  little  wheat  ;  out  of  a  total  population  of  8  milhons  only  about  2 
millions  consume  it  regularly,  the  staple  food  of  the  people  being  maize. 

According  to  the  official  returns  the  gross  value  of  the  Rumanian 
crops  in  1914  was  as  follows  : 


Cereals •    •  40  078  000 

Pulse  and  root  crops 2  768  000 

Fodder  crops 3  688  000 

Market-garden  crops 979  000 

Oil  seeds 618000 

Other  crops  (fibres  etc.) 533  000 

Total   ...  48  664  000 
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There  is  a  disproportionate  amount  of  cereals  grown  in  the  country 
and  it  is  questionable  whether  it  be  good  policy  to  allow  the  cultivation 
of  wheat  and  maize  to  replace  grass  to  such  a  large  extent.  The  vast  area 
under  wheat  is  no  doubt  a  direct  response  to  the  good  prices  obtained  on 
foreign  markets,  but  the  same  cannot  be  said  of  maize  which  fetches 
a  much  lower  price,  and  its  continued  growth  on  a  big  scale  must  be 
attributed  in  a  great  measure  to  the  traditional  habits  of  the  Rumanian 
peasants. 

The  distribution  of  the  area  amongst  the  different  sized  holdings  is 
given  in  the  adjoining  Table.  Nearly  half  the  land  is  in  the  hands  of 
peasant  proprietors  and  of  the  other  half,  four  fifths  consist  of  large  hold- 
ings and  estates,  while  medium-sized  farms  only  occupy  10  per  cent  of 
the  total  area.  The  peasants,  besides  owning  half  the  agricultural  soil  in 
the  countr}^  also  hold  a  great  part  of  the  estates,  paying  rent  either  in  cash 
or  in  kind.  But  the  disadvantages  of  this  system  of  land  tenure  are  evi- 
dent in  the  low  standard  of  cultivation  and  the  absence  of  proper  build- 
ings, which  prove  that  the  land  is  being  worked  with  insufficient  capital. 


Distribution 

oj 

area  amongst 

the  different 

sized  holdinfis. 

Size  of  holding 

No.  of 
holdings 

No.  of  holdings 

per  cent 

of  total  no. 

Area  occupied 

Area  occupied 

per  cent 
of  total  area 

acres 

acres 

Under          i  V4 

62832 

6.60 

65  000 

0.34 

1  V4  to     2  V2     -    • 

81  039 

8.50 

180000 

0.93 

2V2    »     5          ■    •    ■ 

147  900 

15.20 

586  000 

3.01 

5          »     7V2    •    •    • 

131  630 

13.60 

834  000 

430 

7V2     »   10         •    •    • 

172  446 

17.90 

I  564  000 

^        8.08 

10          »    12  V2     ■    •    • 

148  717 

1540 

I  759  ooor 

9.08 

12 1/2    »    17  V2     •    •    • 

131  145 

13-50 

I  840  000 

950 

17  1/2    »   25          ... 

45230 

4.70 

975  000 

505 

Total  under  25  acres 

920  939 

95-4° 

7  803  000 

40.29 

25  to         125  .    .    . 

36318 

370 

I  722  000 

8.89 

125     »         250  .   .    . 

2405 

0.26 

413  000 

2.13 

250    »      I  250  .    .    . 

3314 

0.41 

2  020  000 

10.43 

I  250    »      2  500  .   .    . 

I  122 

0.13 

I  987  000 

10.26 

2  500    »      7  500  .    .    . 

771 

0.09 

3  060  000 

15.80 

7  500     »    12  500  .   .    . 

112 

O.OI 

I  077  000 

5-55 

Above        12  500  .   .    . 

66 

0.00 

I  287  000 

6.65 

Grand  total 

965  047 
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le  7  (§  5)  of 

the  Constitution  (revised  on  October  13,  187^))  lays  down  that  "  only  Ru 
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manians  born  or  naturalised,  may  acquire  rural  property  in  Rumania  ". 
This  did  not  interfere  with  foreign  owners  who  were  already  in  possession 
in  1879,  but  such  owners  are  no  longer  numerous  for  many  sold  out  their 
properties  as  the  price  of  land  rose. 

While  exports  of  cereals  have  been  increasing,  those  of  animal  pro- 
ducts have  decreased  from  about  £2  000  coo's  woith  in  1879  to  £116  coo's 
worth  in  1913.  All  Rumanian  exports  are  of  an  extremely  bulky  nature 
while  the  imports  consist  of  expensive  products  which  occupy  little  space. 
Also,  many  raw  materials  such  as  hides  and  wool  are  exported  and  then 
reimported  again  as  manufactured  articles.  Both  these  facts  point  to  the 
necessity  of  establishing  national  industries. 

So  far  nothing  has  been  done  with  regard  to  the  regulation  water  sys- 
tems, and  it  is  only  within  the  last  few  years  that  a  proper  scheme  of  fo- 
rest management  has  been  in  force.  Improved  means  of  transport  are 
badly  required  for  there  are  only  22CC  miles  railways  on  an  area  of  89  oco 
square  miles.  With  regard  to  the  important  question  of  the  storage  of 
cereals,  while  the  building  of  the  docks  at  Braila  and  Galatz  has  furnished 
the  necessary  accommodation  for  a^l  corn  awaiting  shipment,  the  rest  of  the 
country  is  still  unprovided  with  warehouses.  These  should  be  established 
by  the  Government  at  all  the  principal  railway  stations  for  the  purpose 
of  collecting  and  grading  cerealsT  By  this  means  a  farmer  would  then 
be  able  to  raise  cash  on  his  harvest  while  awaiting  the  best  opportunity 
for    marketing    his    corn. 

The  condition  of  the  peasants  is  still  unsatisfactory  in  many  paits  of 
Rumania  though  measures  of  reform  have  alread}^  been  takes,  e.^.  the 
establishment  of  rural  banks.  State  aid  for  the  purchase  of  land,  the 
foundation  of  peasant  societies.  An  agrarian  law  passed  in  1908  regulated 
certain  agricultural  payments  :  a  minimum  wage  was  fixed  for  labourers 
and  a  maximum  price  for  rent.  Commun?!  fields  have  been  established 
where  the  cultivation  of  fodder  crops  will  be  given  every  encouragement. 
Proposals  have  also  been  made  with  regard  to  the  compulsory  breaking, 
up  of  large  estates  for  the  purpose  of  increasing  the  number  of  small  holders. 

Turning  to  the  agricultural  industries  :  A  capital  of  £1  64c  coo  is 
invested  in  flour  mills  with  a  plant  of  22  12c  HP,  yet  the  exports  of  flour 
only  amount  to  7  per  cent  of  the  corn.  The  manufacture  of  woollen  ma- 
terials is  carried  out  in  13  factories  (3  162  HP),  which  only  de?!  with  the 
coarser  kinds  of  wool  and  are  nothing  like  sufficient  to  meet  the  require- 
ments of  the  country.  Finer  qualities  of  goods  are  imported  in  large 
quantities.  The  industry  could  well  be  expanded  if  the  home  production 
of  wool  were  more  abundant  and  of  better  quality.  But  for  some  time  past 
the  number  of  sheep  in  the  country  has  been  diminishing  and  little  is  being 
done  to  improve  the  fineness  of  the  wool.  At  the  model  farm  at  Laza,  it 
is  true,  some  experimental  crosses  were  carried  out  between  the  native 
breeds  Tzigae  and  Frise;  and  the  Ministry  of  Agriculture  imported  some 
Merinos  to  the  Royal  estates,  and  crossed  them  with  local  sheep  with  ex- 
cellent results  so  far  as  the  wool  was  concerned.  These,  however,  are  only 
isolated  trials  and  have  no  effect  on  the  sheep  of  the  country  whose  fleece 
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still  remains  of  a  very  poor  qualit}'.  The  hemp  and  linen  industries  are  of 
little  importance  and  only  represent  an  invested  capital  of  £81  000;  the 
greater  part  of  the  hemp  produced  is  exported.  The  sugar  industry  which 
dates  back  as  far  as  1873  is  somewhat  on  the  decline  as  thejarmers  have 
given  up  growing  sugar  beets  in  favour  of  naore  paying  and  less  trouble- 
some crops.  The  present  area  under  beets  is  about  35  000  acres  and  the 
yearly  production  of  sugar  varied  from  200  000  to  300  000  tons  in  1909 
to  1913. 

Of  the  Rumanian  forests,  which  cover  20  per  cent  of  the  total  area 
of  the  country,  the  State  owns  some  2  600  000  acres  while  4  000  000  acres 
are  private  property.  The  forest  industries  are  in  the  hands  of  14  big  com- 
panies fiom  whose  books  the  following  data  have  been  summarised  to  give 
some  idea  of  the  total  vested  interests  engaged. 

£ 

Ordinary  shares 2  62S  000 

Debentures 639  000 

Working  capital  (1913  balance  sheet)      .  8  112  000 

Buildings  and  plant i  553  000 

Reserve  funds   ........'....  84  000 

Sinking  funds 717000 

Xet  profits  (1913  balance  sheet).      .    .    .  272000 

Return  on  capital 1.81033  percent 

(2  companies  show  a  loss) 

A  few  forest  societies  have  been  formed  among  the  peasants,  but  as 
they  are  working  without  much  capital  their  output  is  still  low.  The  lack 
of  roads  and  railwaj^s  makes  the  forests  very  inaccessible  and  the  prepar- 
ation of  trans2:)ort  routes  is  a  heavy  initial  expense  for  small  associations. 
Charters  have  also  been  granted  to  two  foreign  companies  (with  capitals 
of  £111  000  and  £880  000)  for  the  working  of  Rumanian  forests. 

There  are  in  all  71  saw  mills  in  the  country  which  employ  12  000  men. 
Another  50  000  men  are  occupied  with  felling  the  trees  and  transporting 
them  to  the  mills.  A  large  proportion  of  the  timber  (valued  at  £940  000  in 
1913)  is  exported,  but  at  the  same  time  Rumanian  imports  of  wood  and 
wood  products  amount  to  £620  000  per  annum  of  which  the  greater  part 
consist  of  manufactured  articles.  The  paper-making  industry  is  important 
and  represents  an  invested  capital  of  £1  020  000.  It  deals  annually  with 
£103  000  worth  of  raw  material  of  which  about  one  third  is  imported, 
and  produces  paper  and  cardboard  which  amounted  to  18  200  tons  in  1914 
and  was  valued  at  £432  000.  No  paper  is  ex])orted,  but  3  600  tons  of  pulp 
(valued  at  £32  000)  went  abroad  in  1913.  * 

1254  -  Testing,  Storage  and  Preparation  of  Unpolished  Rice  (bras  pitjah  koelit).  —  rural 

Ottow    W.    M.,    in    Natuurkitndifi    Tydsckrift  voor    N cdcrland'^ch- Indie,    I'art  LXXIV,  hygiene 

pp.  143-196.  Batavia,  1916. 

In  connection  with  the  importation  of  unpolished  rice  for  preventing 
and  restricting  beri-beri  in  the  Dutch  Indian  Army  questions  arose  as  to 
the  testing,  the  storage  and  the  treatment  of  the  above  named  form  of  rice, 
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which  have  led  to  the  writer's  investigations.  The  results  of  the  investiga- 
tions are  summarised  by  the  writer  as  follows : 

1.  —  On  the  ground  of  taste,  no  reasonable  and  still  less  insur- 
mountable objections  can  be  made  to  the  use  of  unpolished  rice  which  offers 
suihcient  protection  against  beri-beri. 

2.  —  Compared  with  finished  rice,  unpolished  rice  becomes  easily 
and  speedily  unfit  for  consumption,  by  decay,  by  damages  done  by 
insects,  etc.  Although  periodical  exposure  to  diffused  daylight  and  regular 
turning  over  of  the  stock  have  a  favourable  influence  with  regard  to  dete 
rioration  during  storage,  still  unpolished  rice  can  scarcely  be  kept  for  longer 
than  two  months  without  even  quite  perceptible  alterations. 

3.  —  The  necessity  of  preserving  unpolished  rice,  which  must  be 
kept  for  some  time,  is  best  practicall}^  met  by  the  use  of  chloroform  or  car- 
bon tetrachloride.  These  are  applied  in  the  form  of  vapour,  for  which  com- 
paratively small  quantities  are  sufficient.  They  do  not  modify  the  hardness, 
the  smell  or  the  taste  of  the  rice,  and  the}-  exercise  a  favourable  influence 
on  the  preservation  of  the  desired  activit}^ 

4.  —  The  P2  O5  proof  with  the  fixed  amount  0,4  %  of  this  sub- 
stance is  not  sufficient^  to  be  relied  upon  when  testing  rice  as  to  its  value 
as  protective  against  beri-beri. 

5.  —  A  new  method  of  chemical  investigation  better  enables  us 
to  judge  of  this  value.  This  method  consists  in  the  estimation  of  the  spirit 
dr>"-residue,  according  to  a  process  which  has  been  fully  described  in  the 
text.  As  criterion  the  dr>"-residue  Hmit  was  to  be  fixed  between  0,55  and 
0,6  %. 

6.  —  Tlie  physiological  test  with  the  help  of  test-animals  is  at  pre- 
sent the  only  one  which  leads  to  a  never-faihng,  always  correct  judgment. 

The  evident  suitability  of  rice -birds  for  this  purpose  has  led  to  a  method 
of  investigation  which  in  every  respect  deserves  recommendation. 

7.  —  It  appears  more  and  more  distinctly  that  requirements  for  an 
adequate  activity  of  rice  are  completely  Avorthless,  if  at  the  same  time 
certain  stipulations  are  not  made  as  to  the  treatment  of  the  rice,  viz.  the 
washing  and  steaming,  processes  to  which  the  rice  must  be  subjected  be- 
fore it  is  ready  for  consumption. 

A  specimen  has  been  found  with  a  P2  O5  amount  lower  than  the  stan- 
dard norma  of  0,4  04,  and  which  notwithstanding  this  was  sufficiently 
active. 

This  example  shows  that  there  are  kinds  of  unpolished  rice  to  be  ob- 
tained which  in  appearance  and  taste  differ  little,  if  anything  from  entireh' 
polished  rice,  and  which  still  give  more  than  sufficient  protection  against 
beri-beri. 

AGRICULTURAL       1255  -  AgiicuItuFal  Instiuction  by  Correspondence  in  France.  -  Lindet,  in  Com'tes 

EDUCATION  Rendus  lie  l' Academie  d' A i;ri culture  de  France,  Xo).  II,  Xo.  32,  pp.  931-993.  Paris,  1916. 

In  October  1913,  the  Union  of  Agricultural  Syndicates  in  the  south- 
east of  France  began  a  course  of  agricultural  instruction  by  correspondence. 
During  its  first  year  as  many  as  207  pupils  were  registered,  but  with  the  out- 
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break  of  war  those  left  on  the  land  were  deprived  of  all  leisure,  and  the 
number  of  pupils  fell  to  54  in  1914-1915  and  to  34  in  1915-1916. 

At  the  beginning  of  each  month  from  October  to  April  every  member 
of  the  course  receives  instructions  for  work,  in  the  carrying  out  of  which 
he  is  encouraged  to  get  what  help  he  can  from  his  parents  or  from  a  local 
"monitor"  appointed  by  the  Union.     The  work  includes: 

i)  A  course  of  reading  for  which  books  are  provided  in  local  li- 
braries or  obtainable  from  the  Union  at  a  very  low  cost. 

2)  The  setting  up  of  a  small  experimental  ground  where  each  pupil 
can  test  for  himself  the  effect  of  manurial  dressings,  of  early  or  late 
sowing,  etc. 

3)  The  carrying  out  of  simple  experiments  such  as  the  germination  of 
seeds,  the  relationship  between  the  density  of  potatoes  and  their  starch 
content,  the  flocculation  of  clay  by  lime,  the  effect  of  sodium  nitrate  on 
tillering  and  straw  production,  the  topping  of  sugar  beets,  the  washing  of 
vine  poles. 

4)  Excursions  organised  by  the  monitor  to  neighbouring  farms  where 
the  pupils  are  expected  to  take  notes  on  the  crops,  on  the  live  stock,  on  the 
implements,  etc. 

5)  The  writing  of  papers  in  answer  to  questions  on  such  subjects 
as  the  nature  of  the  local  soils,  the  crops  of  the  districts  and  their  industrial 
uses,  the  treatment  of  seed,  the  planting  of  fruit  trees,  etc.  This  branch  of 
the  work  involves  personal  effort  on  the  part  of  the  pupil  who  will  have 
to  consult  his  books  in  order  to  find  an  answer  to  the  questions. 

6)  The  working  out  of  sums  on:  the  price  of  wheat  per  given  volume 
from  its  density  and  price  per  quintal  (220  lbs);  the  value  of  a  manure  heap, 
given  its  composition  and  the  value  of  each  constituent;  the  price  of  ra- 
tions for  maintenance  or  fattening;  etc. 

Every  month  the  pupils  send  in  their  work  which  must  include  a  re- 
port of  their  excursions  and  of  the  progress  of  their  experiments.  The 
papers  are  corrected  and  returned,  the  names  of  the  pupils  getting  the 
highest  number  of  marks  being  published  in  the  monthly  sheet  of  instructions 
together  with  remarks  of  a  general  nature  which  apply  to  all  members  of 
the  course.  When  specially  good  papers  are  sent  in  these  may  even  be 
reproduced  in  the  montlily  sheet. 


CROPS  AND  CULTIVATION. 


1256  -  A  Detailed  Study  of  Effects  of  Climate  on  Important  Properties  of  Soils.— 

I^IPMAN  C.  B.,  and  Waynick  D.  D.,  (Laboratory  of  Soil  Chemistry  and  Bacteriology,  Uni- 
versity of  California)  in  Soil  Science,  Vol.  I,  No.  i,  pp.  5-48.  New  Brunswick,  N.  J.,  1916. 
In  1908  a  set  of  experiments  were  started  tmder  the  joint  auspices  of 
the  U.  S.  Department  of  Agriculture  and  the  Agricultural  Experiment 
Stations  of  Kansas  and  California.  Two  soil  blocks,  5  ft.  square  and  3  ft. 
deep  were  moved  from  each  station  to  the  other  two  stations  and  placed 
in  position  as  neatly  as  possible  in  the  original  soil  layers.  A  similar  block 
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of  soil  was  dug  up  and  replaced  in  its  i)ositioii  at  every  station  and  a  check 
plot  of  xuidisturbed  soil  was  also  set  aside.  It  was  therefore  possible  to 
compare  at  each  station  i)  the  natural  undisturbed  field  soil;  2)  the  natural 
field  soil  after  having  been  disturbed;  3)  the  soils  from  the  other  two  ex- 
periment stations.  When  7  years  later  the  present  writer  attacked  the  pro- 
blem of  the  effects  of  climate  on  soils,  the  above  plots  appeared  to  provide 
admirable  material  for  study  in  this  connection,  and  it  was  decided  to 
subject  them  to  a  ph3'sical,  chemical  and  bacteriological  investigation. 

The  most  striking  change  undergone  by  the  transported  soils  is  in 
their  appearance.  Shaw  and  Walters  originally  described  the  Cali- 
fornian  soil  as  "  Sacramento  silt  loam ",  the  Kansas  soil  as  a  "dark  heavy 
loam"  and  the  Mar^daad  soil  as  a  « Light  yellow  clay  >'.  During  the  period 
which  has  elapsed  since  the  soils  were  moved,  their  colour  has  changed 
markedly,  Kansas  and  Mar3dand  soils  in  California  becoming  of  a  much 
deeper  reddish  colour,  and  Kansas  and  Californian  soils  bleaching  to  a 
light  or  yellowish  clay  in  Maryland.  Soils  brought  to  California  have  also 
increased  their  hygroscopic  coefficient,  their  moisture  equivalent  (i)  and 
their  wilting  point. 

The  bacterial  investigations  show  that  in  general  the  munbers  of 
bacteria  increase  when  arid  soils  are  put  tmder  more  humid  conditions 
and  decrease  when  humid  soils  are  brought  to  a  drier  climate.  Ammoni- 
fication  and  nitrogen  fixation  vary  in  a  similar  favshion  and  so  does  nitri- 
fication with  certain  forms  of  nitrogen.  The  destruction  of  cellulose,  on  the 
other  hand,  varies  inversely  with  the  bacterial  numbers. 

Chemical  analyses  reveal  marked  changes  in  the  acid  soluble  con- 
stituents of  soils  due  to  climatic  effects.  For  example  the  Californian  soil 
increases  in  lime  in  Kansas  and  Maryland  (particularly  at  the  latter 
station)  and  loses  in  iron.  Though  difficult  to  generalise,  the  tendency 
is  for  soils  to  increase  in  iron  and  decrease  in  alumina  when  j^laced  under 
arid  conditions  and  viceversa.  Phenomenal  losses  in  certain  constituents 
seem  to  have  occurred  in  some  soils  even  when  the  latter  were  not  moved, 
the  Marjdand  soil  losing  enormous  quantities  of  magnesia  in  the  given 
period.  With  regard  to  the  total  water  soluble  constituents,  these  in- 
crease considerably  when  the  Californian  soil  is  moved  to  Kansas  or 
Maryland  and  the  same  occurs  with  Maryland  soil  when  moved  to  Kansas 
or  California. 

vSome  of  the  effects  noted  are  difficult  to  explain  in  the  light  of  our 
present  knowledge,  but  the  causes  of  other  effects  stand  out  quite  clearly. 
For  example,  it  appears  that  the  total  internal  surface  of  soils  per  unit 
of  dry  weight  increases  with  the  degree  of  aridit}'  of  the  climate,  and  this 
exercises  an  important  influence  on  the  hygroscopicity,  moisture  equi- 
valent, wilting  point,  tenacity,  absorbing  ])ower  and  many  other  physi- 
cal characteristics  of  a  given  soil.  With  the  chemical  data  the  causes  for 
the  changes  are  more  difficult  to  define  because  of  the  great  irregularit}' 
of  some  of  the  results  obtained.  Ikit  they  indicate  clearly  that  profound 


(i)  See  R.  Oct.  loifi,  No.  1050.  {F-d. 
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changes  take  place  in  the  chemical  constitution  of  a  soil  when  it  is  moved 
from  an  arid  to  a  humid  climate  or  vice  versa.  In  general,  bacterial  acti- 
vities are  far  more  pronounced  under  humid  than  under  arid  conditions  ex- 
cept with  regard  to  cellulose  decomposition.  This  is  probably  due  to  the 
decrease  in  the  carbon  of  soils  under  arid  conditions  and  to  the  decrease 
in  the  water  soluble  substances. 

1257  -  The  Relationship  between  the  Osmotic  Pressure  of  the  Soil  Solution  and  the 
Growth  ofWheat.  —  TyjiAiiKOBb  M.  H.  (ToulaikowM.  N.)  in  JKijpHaAo  Onumuou 
AipoHOMiu   a.WMti   n.  C.  KoccoBiiiA  (Review  of  Ai^ricultural  Experiments  dedicated 
to  the  memory  of  P.  S.  KosSovitch).  VoL  XVII,  No.  2,  pp.  123-163.  Petrograd,  1916. 
In  order  to  determine  the  correlation  between  the  salt  content  of  the 
soil  and  the  growth  of  plants,  a  series  of  experiments  were  undertaken  at 
the  Station  of  Besentchouk   whore  the  alkali  soils  of  the  Province  of  Sa- 
mara are   under   special   investigation.     The   osmotic  pressure  of  the  soil 
solution  was  artificialh'  raised  by  the  addition  of    mineral   salts    to    the 
soil    and    was    studied    in  its  relationship  to  the  growth   of  Bielotourka 
wheat,  a  hard  spring  variety  which  is  wideh'  distributed  in   the    region. 
The  experiments  were  begun  in  iQioand  a  first  report  has  already  been 
jmblished  (i).    Plants  were  grown  in  zinc    c^dinders    each    of  which  con- 
tained   5    kgs.    of   black   soil    (Tchermozem)     and   about    50   gms.    of   a 
mixture  of  nutrient  salts.     Before  being  filled  into  the  pots  the  soil  was 
dried  in  the  sun  till  its  moisture  content  had  been  reduced  to  to  ton 
per  cent.     The  nutrient  salts  were  added  in  the  form  of  solution,  l)ut  the 
salts  used  to  raise  the  osmotic  jtressure  of  the  soil  sokition   {i.  e.  sodium 
chloride,  nitrate  and  sulphate;  ammonium  chloride  and  salphate;  calcium 
chloride)  were  applied  in  the  solid  form  and  in  three  different  ways; 

i)  The  whole  amount  was  mixed  with  the  soil  at  the  start  so  that 
the  soil  solution  was  immediateh-  brought  \\\)  to  the  required  osmotic 
pressure. 

2)  The  salts  were  added  at  the  rate  of  one  sixth  of  the  total  amount 
per  week  for  6  weeks.  By  this  means  it  was  possible  to  reproduce  the  natural 
conditions  prevailing  in  alkali  soils  where  the  osmotic  pressure  of  the  so- 
lution increases  as  the  growing  season  advances  owing  to  the  decrease  of 
the  water  content  in  the  soil.  By  spreading  the  applications  over  6  weeks, 
the  ]dants  had  received  the  whole  amount  before  flowering. 

j)  The  whole  amount  was  added  in  a  single  dressing  at  the  time  of 
flowering. 

Distilled  water  was  used  for  bringing  the  moisture  content  of  the  soil 
up  to  5o  per  cent  of  its  maximum  water  holding  capacity  or  in  other  words 
to  24  per  cent  of  the  dry  soil.  Selected  seeds  or  pure  lines  of  Bielotourka 
wheat  were  employed  and  careful  records  were  kept  of  the  dates  of 
germination,  tillering,  shooting,  flowering,  and  ripening.  The  height  of 
the  plants  was  also  measured  at  different  times.  When  the  plants  were 
harvested,  the  dried  grain  and  straw  were  weighed  separately  and  the 
grain   was  analysed  for  total  and  protein  nitrogen  and  for  moisture;  the 


(i)  vSee  A'.  191 1,  No.  987.  {Ed.) 
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weight  of  1000  seeds  was  also  determined  and  their  appearance  was  noted 
(steeliness  or  starchiness)  (i). 

The  results  of  the  experiments  showed  that  the  osmotic  pressure  of 
the  soil  solution  had  a  marked  influence  on  plant  life.  This  influence  was 
already  appreciable  when  the  seeds  were  germinating  and  could  be  follow- 
ed throughout  the  development  of  the  plant. 

As  the  osmotic  pressure  increased,  germination  was  retarded  and  til- 
lering became  less  vigorous  while  the  shooting  of  the  corn  and  flowering 
were  earlier,  so  that  the  whole  period  of  vegetation  was  considerably  cut 
down.  An  osmotic  pressure  of  7  atmospheres  obtained  by  the  addition  of 
sodium  chloride  shartened  the  life  of  plants  by  7  days  in  1915  and  by  10 
days  in  1914.  The  same  pressure  exerted  by  sodium  sulphate  only  reduced 
the  period  by  4  days  and  the  effect  of  nitrates  were  still  less  powerful, 
their  solutions  having  no  appreciable  effect  except  at  higher  pressures 
altogether. 

With  regard  to  the  development  of  the  plant  and  the  yields  of  straw 
and  grain,  it  was  found  that  there  existed  a  definite  optimum  osmotic  pres- 
sure for  each  of  the  salts  tried.  The  x^oint  varied  between  i  and  3  atmospheres 
according  to  the  different  salts  and  was  marked  by  maximum  crop  ^delds 
and  by  a  low  ratio  of  straw  to  grain.  As  the  osmotic  pressure  increased 
above  this  optimum  point,  harmful  effects  became  evident,  the  develop- 
ment of  the  plant  was  suddenly  checked  and  low  yields  of  grain  and  straw 
were  obtained.  A  rise  in  the  osmotic  pressure  of  the  soil  solution  caused  by 
the  addition  of  all  salts  except  nitrates  lowered  the  ratio  of  straw  to  grain. 

It  was  established  in  the  earlier  experiments  that  when  the  pressure 
of  the  soil  solution  is  between  3  and  5  atmospheres,  plants  are  able  to  make 
the  available  water  go  further  than  under  normal  conditions.  This  conclu- 
sion was  fully  confirmed  by  the  experiments  of  1914  and  1915.  In  Table  I 
are  given  the  mean  coeificients  of  transpiration  obtained  with  the  normal 
soil  solution  and  with  solutions  whose  osmotic  pressures  varied  from  i  to 
5  atmospheres.  The  figures  show  that  in  general  transpiration  decreased 
as  the  osmotic  pressure  increased  up  to  5  atmospheres.  Above  that  limit 
a  further  increase  in  the  osmotic  pressure  resulted  in  a  coefficient  of  trans- 
piration higher  than  that  for  the  normal  soil  solution.  Magnesium  chlo^ 
ride  did  not  follow  this  rule.  The  fact  that  Bielotourka  wheat  uses  less 
water  per  unit  of  dry  matter  produced  when  the  osmotic  pressure  of  the 
soil  solution  rises  above  normal,  is  of  the  greatest  importance  in  arid  regions 
where  the  climatic  conditions  are  similar  to  those  at  the  Besenchouk  Sta- 
tion. 

With  the  soil  solution  at  its  optimum  osmotic  pressure  the  wheat  not 
only  gave  maximum  yields,  but  both  straw  and  grain  contained  maxinuim 
amounts  of  total  and  protein  nitrogen.  In  other  words,  the  plant  was  making 
the  best  possible  use  of  the  nutrient  substances  at  its  disposal  to  produce 
the  largestjamount  of  grain  of  the  best  quality.  Table  II  summarises  the 
results  obtained  in  this  connection. 


(1)  See  [<.  Sep.  1916,  No.  964.  (Ed. 
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Table  I.  —  Effect  of  the  osmotic  pressure  oj  the  soil  solution  on  the  coef- 
ficient of  transpiration  of  wheat  plants  [average  of  the  two  years  1914 
and  1915. 


Salts  used 


Sodium  chloride.    .    . 

»         sulphate  .    . 

»         nitrate  .    .    . 

Aminonium  chloride 

»  sulphate. 

»  nitrate   . 

Magnesium  chloride  . 

»  sulphate 

Calcium  chloride    .    . 


Normal 
I      soil 
solution 


3656 


Mean  for  all  salts 


3656 


Coefficients  of  transpiration 


Abnormal  soil  solutions,  osmotic  pressure 


359  5 
364 -3 
352.0 

329.9 

331-4 
336.0 

350.4 
366.9 

347-7 


348.6 


346.6 

335-7 
323-1 
308.3 
304.6 

358.8 
360.0 
329.6 


333-3 


362.8 

358.4 

342.6 

349-4 

317-9 

3S2.8 

295-2 

364.2 

294-7 

300.1 

292.6 

— 

328.7 

4138 

3434 

359-2 

341-8 

— 

329-9 

314.8 

Table  II.  —  Effect  oj  tlie  osmotic  pressure  of  tJie  soil  solution  on  the  vield 
and  nitrogen  content  of  wlreat  {average  of  i lie  two  years  191 4  and  1915)- 


Nitrogen  of  grain 

Nitrogen  content 
of  grain  (per  cent) 

Total  amount  of  nitrogen 
per  pot 

Control  (normal  soil 
solution) 

=   lOO 

=  1 

=  100 

Osmotic  pressure  of  soil 
solution  in  atmospheres 

-.1  '  . 

3 

5 

I 
I      i     2 

1 

3           5 

I 

2 

3 

5 

Salts    grouped  by  thciv 
bases : 

Sodium      salts.   .    .    . 

Ammonium  »        ... 

Magnesium    ..        ... 

Salts   s,rouped   by  their 
arid  utdicles: 

Chlorides 

Sulpliates 

Nitrates 

1 

112 
122 

96 

109 
108 
118 

99 

139 

94 

108 
in 
120 

89 

121 

82 

S6 

118 

97 

57 
62 

.2 
98 

1. 12 

1-33 
I. II 

1. 16 
1. 14 
1,30 

1.29 

1-55 
1. 10 

1.27 
1.24 
1.62 

1. 41 
1.67 
1.22 

1-43 

1.32 

1-73 

1-58 
1-37 

1.68 
I-5I 

1.68 

125-4 
162.3 
106.6 

126.4 
123. 1 
160.4 

127.7 

215-4 
103.4 

137-2 
137-6 
194-4 

125-5 
202.1 
106. 1 

123.0 
155-8 
167.8 

90.1 

87-7 

69.6 
148.0 

Mean  for  all  salts  . 

no 

no 

100 

65 

1.18 

1.33 

1.43 

129.8 

146.3 

143.0 

109.2 
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Conclusions.  —  In  pot  cultures  it  is  possible  to  regulate  the  osmotic 
pressure  of  the  soil  solution  b}"  the  addition  of  soluble  salts  (nutrient  and 
otherwise)  to  the  soil  and  thereby  not  only  to  increase  the  Adelds  of  grain 
and  straw  abo\-e  the  normal,  but  also  to  raise  their  nitrogen  content.  The 
study  of  the  osmotic  pressure  of  the  soil  solution  is  of  special  interest  in 
relation  to  steppe  and  alkali  soils  where  it  is  exceptionaly  high  and  in  the 
case  of  peat  soils  and  bogs  where  it  is  exceptionally  low.  It  may  also  throw 
light  on  the  action  of  "  indirect  "  manures,  such  as  for  instance  that  of 
sodium  chloride  which  is  frecjiiently  used  on  sugar  beets.  Hitherto  its  be- 
neficial effect  has  been  looked  upon  as  due  to  a  liberation  of  potash  in  the 
soil,  instead  of  which  it  might  be  caused  by  a  simple  increase  in  the  osmotic 
pressure. 

It  is  recommended  that  the  investigations  be  extended  to  other  farm 
crops  and  the  effect  of  the  soil  conditions  determined  not  only  on  the  ni- 
trogen content  of  the  plant  but  also  on  its  other  constituents,  fats,  sugars 
and  starch. 

1258  -  Investigations  on  the  Microoi^anisms  of  Peat  Soils,  Waste  and  Cultivated.— 

Arnd    T.,    ill  Centralblatt   jiir    Baktcriolns,ii\    Parasitenkunde    unci    Inlehtionskrankht'iten^ 
Vol.  45,  X05.  8-25,  pp.  554-574-  Jena,  June  19,  igi6. 

At  the  Bremen  Station  for  peat  investigations  ("  Moorversuchsstation  "), 
a  series  of  experiments  were  undertaken  to  determine  the  changes,  if  any, 
in  the  bacterial  activity  of  peat  soils  brought  about  by  drainage,  liming 
and  tillage.  Only  preliminary  trials  have  as  yet  been  accomplished,  but 
these  have  already  shown  that  there  exists  a  striking  difference  in  bacte- 
rial activity  between  waste  and  cultivated  land.  Soil  samples  were  taken 
from  tweh'e  different  parts  of  the  experimental  ground  and  were  tested 
for :  ammonification,  nitrification,  denitrification,  the  decomposition  of 
cellulose,  the  presence  of  Azotobacter  and  the  fermentation  of  mannite.  The 
results  may  be  summarised  as  follows  ; 

i)  Ammonifying  organisms  were  found  in  all  samples,  even  in  the 
most  strongly  acid  subsoils  from  waste  land.  They  were  far  more  active 
in  surface  soil  than  in  the  underlying  layers,  the  actual  numbers  in  the  sub- 
soil being  very  small  and  their  vitality  reduced.  Ammonia  production  also 
occur ed  much  more  freeh^  with  samples  from  soils  which  had  been  tilled, 
manured  or  limed  than  with  samples  from  land  of  the  same  type  which 
lay  waste.  An  application  of  dung  to  a  peat  soil  which  had  a  very  low 
bacterial  content  resulted  in  a  considerable  and  lasting  increase  in  the 
numbers  and  activity  cf  the  putrifying  organisnis.  The  breaking  up  of 
waste  land  only  affected  the  bacterial  life  in  the  top  8  in.  of  soil;  samples 
of  subsoil  (8  t-j  16  in.  deep.)  showed  about  the  same  ammonifying 
power  whether  taken  from  waste  or  cultivated  land. 

2)  None  of  the  samples  from  waste  land  contained  any  active  nitri- 
fying organisms,  neither  did  samples  from  cultivated  land  which  was 
either  unlimed  or  had  onh^  received  lime  at  the  rate  of  half  a  ton  of  lime 
per  acre.  On  the  other  hand  soil  which  had  received  one  ton  of  lime  per  acre 
exhibited  a  marked  power  of  nitrification,  but  it  woiild  seem  tha,t  an  even 
heavier  dressing  would  be  required  in  order  to  obtain  an  active    develop- 
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ment  of  the  nitrifying  organisms  in  the  peat  itself.  Not  a  single  subsoil 
examined,  whether  obtained  from  waste  or  cultivared  land,  contained 
any  organisms  capable  of  producing  nitrites  or  nitrates. 

3)  Every  sample  tested  was  able  to  reduce  nitrates,  the  surface  soil 
of  waste  land  being  hardly  more  active  in  this  respect  than  its  subsoil. 
Where  the  land  was  cultivated,  however,  the  reduction  of  nitrate  took 
place  much  more  readily  with  the  surface  than  with  the  subsoil,  and  the 
same  was  true  of  cultivated  surface  soils  as  compared  with  the  surface  soil 
of  waste  land,  more  especially  where  tillage  had  been  accompanied  by 
liming.  No  differences  were  obtained  in  the  denitrifying  power  of  the  va- 
rious subsoils. 

4)  All  surface  soils  exhibited  a  greater  power  for  decomposing  cel- 
lulose than  their  corresponding  subsoils,  the  difference  being  very  small 
in  the  case  of  waste  land  and  much  larger  for  cultivated  land.  Cultivated, 
limed  or  manured  surface  soil  was  also  much  more  active  than  waste  sur- 
face soil.  As  with  ammonification  and  nitrification,  maximum  decom- 
position of  cellulose  occured  when  the  soil  had  previously  received  a 
dressing   of   dung. 

5)  In  no  sample  was  Azotobader  present.  Surface  soils  and  cultiv- 
ated soils  fermented  mannite  more  readily  than  subsoils  and  waste  soils, 
tha  maximum  effect  being  again  obtained  with  the  dunged  plot. 

1259  -  Reclaiming  the  Everglades  of  Florida.  —  wh.ley a.  \\.,in  Sdenti/ic  American, 

VoL  CXV,  No.  12,  pp.  258-259.  New-York,  September  i6,  1916. 

In  the  south  of  Florida  there  are  some  4  million  acres  of  swamp  known 
as  the  "Everglades"  which  are  being  converted  into  agricultural  land  by 
drainage.  iVn  aircurate  topographical  survey  of  the  district  had  shown  that 
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the  swampy  condition  of  the  area  was  due  to  the  Okeechopee  lake  and  that 
as  the  rim  of  the  lake  was  some  20  ft.  above  the  level  of  the  tidal  river,  the 
reclamation  could  be  effected  by  merely  cutting  canals  through  the  rock 
rim  of  the  lake  and  allowing  the  water  to  flow  away  by  force  of  gravity. 
The  first  reclamation  project  which  has  already  been  carried  into  effect 
included  the  excavation  of  4  canals  of  a  total  length  of  200  miles  and  of  an 
average  cross  section  of  5  X  60  ft.;  6  dredges  were  employed  for  the  purpose. 
For  the  making  of  the  smaller  ditches  other  machines  were  used.  One  of 
these  is  illustrated  iu  the  adjoining  fig.;  it  not  only  dug  trenches  but  pul- 
verised the  soil  at  the  same  time,  moving  across  the  land  at  the  rate  of  500 
ft.  in  10  hours.  Another  ditcher  used  was  capable  of  cutting  a  trench  400  ft. 
long  6  ft.  deep  and  3  ft.  wide  in  one  day.  The  total  length  of  the  lateral 
canals  amounted  to  2000  miles,  draining  an  area  of  i  y^  million  acres. 

The  success  of  the  enterprise  has  been  so  complete  that  a  second  pro- 
ject is  now  in  hand  for  reclaiming  the  remaining  2  14  million  acres  and  will 
be  completed  within  a  year.  As  soon  as  the  land  is  ready  it  is  sold  by  the 
State  Government  and  divided  up  into  farms,  settlers  being  attracted 
from  all  the  other  parts  of  the  United  States. 

The  total  cost  of  reclamation  has  been  estimated  at  4  ^  million 
dollars. 
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1260  -  Experiments  in  the  Application  of  Electricity  to  Plant  Production,  in  England.  — 

INGVAR  JoRGENSEN,  ill  Thc  JoKi'iial  ol  the  Board  of  Agriculture,  Vol.  XXIII,  No.  7,  pp.  671- 
672.  London,  October  1916. 

Experiments  on  the  effect  of  overhead  elect.rical  discharges  on  crops 
were  continued  in  1915,  a  crop  of  oats  being  grown  under  this  treat- 
ment at  lyincluden  Mains,  Dumfries. 

The  crop  was  grown  on  ground  which  had  been  used  for  the  three 
previous  years  for  similar  experiments  with  potatoes.  The  experimental 
ground  consisted  of  two  plots  each  of  i  1/,  acres  lying  side  by  side,  one  of 
them  receiving  the  electric  discharge,  the  other  being  used  as  the  control. 
The  two  plots  were  separated  by  a  well-earthed  wire  screen  reacliing  to 
a  height  three  feet  above  the  level  of  the  charged  network.  It  was  hoped 
by  this  means  to  prevent  any  considerable  leakage  of  current  from  the 
electrified  area  to  the  control.  Readings  of  a  sensitive  electrometer  showed 
that  the  screen  much  reduced  the  amount  of  discharge  reaching  the  non- 
electrified  area,   but  it  did  not  do  away  altogether  with  the  leakage. 

The  season  was  a  particularly  dry  one,  accompanied  by  a  scorching 
sun,  and  as  the  soil  is  of  a  ver^^  porous  nature  the  conditions  were  not 
conducive  to  a  heavy  crop. 

From  the  early  stages  of  growth  the  crop  on  the  electrified  area 
showed  a  marked  superiority  in  comparison  with  that  on  the  control 
area  and  did  not  suffer  from  the  prevailing   drought  to  the  same  extent. 

The  discharge  was  run  for  557  hours  during  108  days,  i.  e.,  an  average 
of  5  hours  a  day. 

The  two  crops  when  ready  for  harvesting  were  cut,  threshed  and 
weighed  separately.     The  weights  of  the  two  crops  are  given  below,  and 
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show  that  the  electrified  crop,  as  compared  with  the  non-electrified,  showed 
the  remarkable  increase  of  30  per  cent  in  grain  and  58  per  cent  in  straw. 


Electrified 
Control    . 


Total    grain.  Total   straw. 


Increase  of 
grain. 


I  309  lb.  2  476  lb.       30  per  cent. 

I  008  lb.  I         I  572  lb.   i  — 


Increase  of 
straw. 


30  per  cent. 


An  analysis  of  the  s;rain  and  straw  from  the  two  crops  was  under- 
taken at  the  University  of  Leeds.  The  figures  obtained  for  the  experimental 
and  control  crops  showed  practically  no  difference  apart  from  those  ac- 
counted for  by  experimental  error.  Feeding  experiments  are  needed  before 
it  can  be  concluded  with  certainty  that  the  discharge  has  been  without 
effect  on  the  food  value  of  the  oats,  but  is  is  extremely  unlikely  that  any 
difference  would  be  demonstrated  between  the  two  crops. 

1261  -  The  Industrial  Uses  of  Seaweed,  More  Especially  as  Manure.  —  gloess  p.,  in  m.\nures 

Moniteur  Scientifique  dii  Doctcur  Qiiesncrilk,  Vol.  VI,  Part  I,  No.  893,  pp.  97-108  ;  Part  II,        and  m.^nuring 
Nos.  896  and  898,  pp.  169-177  and  217-223.  Paris,  May,  August  and  October  1916. 
The  industrial  uses  of  seawed  are  classified   as  follows  : 

I.  The  general  use  of  seaweed  more  particularly  for  manure.  • 

II.  The  use  of  plants  other  than  algae,  especially  grass  wrack  {Zosfci-a  spp.)  as  a  source  of : 

a)  fibre 

b)  paper 

c)  cellulose 

d)  potash  manure  obtained  as  a  bye-product. 

III.  The  use  of  red  algae  (Rhodophyceae)  for  the  production  of  gelose. 

IV.  The  use  of  the  brown  algae  (Phaeoph3-ceae)  especially  the  Ivaminariaceae  (kelp)  which 
contain  no  gelose, 

a)  as  a  source  of  algin  for  the  production  of  : 

i)  waterproofing,  dressing  and  gum  substances  ; 
11)  food  substances ; 

in)  a  natural  algin  product  containing  iodine  ; 
IV)  sodium  peralginate,  a  bleaching  agent  ; 
«  v)  various  other  materials  for  industrial  purposes. 

6)  as  a  source  of  potash  salts  ; 

c)  as  a  source  of  other  salts  ; 

d)  as  a  source  of  iodine  and  bromine. 

The  use  of  seaweed  as  manure.  —  On  the  coats  of  France  (Brittany), 
England,  Scotland,  Ireland  and  in  the  Channel  Islands  two  classes  of 
seaweed  are  gathered  :  i)  the  kinds  that  grow  between  tide  marks  {Zoster a 
spp.,  red  algae  and  Fucns  spp.);  2)  the  drift  weed  which  is  washed  up  from 
below  low-water  mark  {Laminaria  spp.,  Zostera  spp.).  In  the  districts 
where  it  is  collected  it  forms  one  of  the  principal  manures  and  enables 
the  land  which  is  naturally  poor  to  become  productive. 
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On  the  Pacific  Coast  of  the  United  States  large  quantities  of  kelp  are 
harvested  annually  (i).  The  writer  points  out  that  a  certain  amount  of 
waste  is  incurred  by  not  recovering  the  iodine  and  bromine  contained  in 
the  kelp.  These  elements  being  more  valuable  for  chemical  or  pharmaceu- 
tical uses  than  for  agriculture,  their  extraction  would  seem  advisable  espe- 
cially as  their  recovery  would  enable  the  manure  to  be  sold  at  a  lower 
price. 

The  extraction  of  potash  salts  from  seaiveed.  —  The  seaweeds  used  for 
this  purpose  consist  of  Macrocystis  spp.,  Nereocystis  spp.  and  Pelagophycus 
spp.  which  form  the  "  giant  kelp  "  of  the  American  Pacific  coast,  and  Lami- 
naria  flexicaulis,  L.  Cloustoni,  L.  saccharina,  Saccorhiza  bulbosa  which  are 
found  in  Europe.  The  average  chemical  composition  of  fresh  European 
seaweed  is  as  follows  : 

Water.    ...      85  % 

Mineral   matter  7  % 


{  Chlorides  .    .      3.85  % 
Dry  matter   .      15  %   \  .  /  Potash  salts   .      4  %   )  Iodide    ...     0.13  % 


Organic  matter  7  % 

; 

other  salts. 


f  Bromide    .    .      o.oi 

7  Chlorides, 
,,     *  phosphate 


sulphates, 
sphates  of  sodium, 
magnesium,    calcium, 
iron,  manganese. 


Every  year  about  100  000  tons  of  fresh  .seaweed  are  gathered  in  France 
and  250  000  tons  in  the  United  Kingdom  and  Norway.  From  the  350  000 
tons  tlie  following  products  are  obtained :  175  tons  of  iodine,  7000  tons  of 
potash  salts,  15  000  tons  of  soda  ash.  B3'  improved  methods  of  manu- 
facture the  yield  of  iodine  and  potash  salts  might  well  be  doubled  and  at 
the  same  time  10  000  tons  of  mineral  salts  other  than  potash,  175  tons  of 
bromine  and  28  000  tons  of  raw  algin  could  be  produced.  With  the  use 
of  cutters  the  seaweed  harvest  could  also  be  increased. 

The  potash  salts,  which  consist  chiefly  of  the  chloride,  make  up  about 
4  per  cent  of  the  fresh  seaweed  or  25  per  cent  of  the  dry  matter.  They  are 
extracted  by  lixiviating  the  kelp,  or  may  be  obtained  as  an  efflorescence 
on  drying  the  seaweed  by  heat.  The  latter  process  yields  a  substance  con- 
taining 65  per  cent  of  potassium  chloride  (41  per  cent  of  KjO)  which  may 
be  used  as  such  for  manure  or  siibjected  to  purification  as  in  the  case  of 
Stassfurt  salts. 

Other  salts  extracted  by  lixiviation.  —  These  make  up  43  per  cent  of 
the  total  salts,  3  per  cent  of  the  fresh  seaweed  or  20  per  cent  of  the  dry 
matter.  They  consist  of  about  50  per  cent  of  sodium  chloride,  and  50  per 
cent  of  the  other  salts,  and  though  much  less  valuable  as  feitilisers  than 
the  potash  salts,  they  are  used  for  that  pitrpose  in  France. 


(i)  .See  R.  1912,  No.  1147  ;  K.  1914,  No.  212  ;  R.  1915,  Nos.  467  an)  688.  (Ed.) 
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Extraction  of  iodine  and  bromine.  —  Inorganic  iodides  and  bromides 
are  easily  obtained  from  kelp  by  simple  lixiviation  with  weak  acid  or  wa- 
ter. Organic  compounds  of  iodine  and  bromine  on  the  other  hand  cannot 
be  completely  extracted  without  destroying  the  mucilaginous  residue 
unless  an  oxidising  agent  be  employed  in  a  faintly  acid  solution,  according 
to  the  process  patented  in  various  countries  (France,  Germany,  Austiia, 
Belgium,   England,   Norway,   United  States  and  Japan). 

1262  -  Green  Manuring  with  Leguminous  Crops  in  Java. —  Rant  a.,  in  Medcdeeimgcn 

van  het  Kina  Proef station,  No.  III.  Batavia,  1915. 

At  Tjinjiroen,  in  the  mountainous  region  of  Java,  experiments  were 
carried  out  on  the  growth  of  various  leguminous  crops  for  green  manure. 
The  trial  ground  was  5160  ft.  above  sea  level.  An  account  is  given  of  the 
plants  tested  with  special  reference  to  the  formation  of  root  nodules  and  to 
the  appearance  of  disease. 

1263  -  The  Solubility  of  Phosphoric  Acid  in  Mineral,  Basic  and  Calcined  Phosphates, 

and  in  Basic  Slag.  —  Aita  a.,  in  i:it«lia  AgncuUi,  Year  lyV,  No.  10,  pp.  446-453.    I'ia- 

cenza,  October  15,  19 16. 
Since  the  middle  of  the  nineteenth  century  phosphatic  manures  have 
been  employed  chiefly  as  superphosphate  and  basic  slag.  In  recent  years, 
however,  attempts  have  been  made  to  re-introduce  the  use  of  natural 
phosphates  in  one  of  the  three  following  forms :  i)  ground  phosphate  which 
consists  of  the  raw  mineral  reduced  to  a  very  fine  state  of  division  ;  2)  cal- 
cined phosphate  or  "  thermophosphate  "  which  is  the  mineral  phosphate 
after  simple  calcination  ;  and  3)  basic  phosphate,  a  product  obtained  by 
calcining  the  raw  mineral  with  basic  or  alkaline  substances.  The  writer 
has  studied  the  solubility  of  mineral  phosphates,  more  especially  the  less 
soluble  ones,  {Annali  di  Chimica  applicata,  July  and  August  1916)  and 
gives  a  summary  of  his  work  in  the  present  paper. 

Mineral  phosphates.    —    Recent  experiments  have  shown  that : 
i)  The  power  of  assimilating  phosphoric  acid  from  mineral  phos- 
phates varies  with  the  species  of  the  plant,  being  marked  in  crucifers  and 
hardly  perceptible  in  cereals. 

2)  A  very  fine  state  of  division  increases  the  availability  of  mineral 
pho.sphates. 

3)  With  phosphates  in  general,  and  particularly  with  the  less  .solu- 
ble phosphates,  the  manurial  value  is  dependent  on  :  a)  the  lime  content 
of  the  soil  ;  b)  the  nature  of  the  nitrogenous  manure  ai)plied  with  the  phos- 
phate ;  c)  the  magnesium  content  of  the  soil.  These  three  factors  are  referred 
to  as  the  calcium,  lime  and  magnesium  factors. 

It  has  been  maintained  that  the  slow  availability  of  phosphoric  acid 
in  mineral  phosphates  is  reflected  in  a  low  solubility  in  2  per  cent  citric 
acid  solution  ;  but  this  hypothesis  has  since  been  disproved,  it  being  shown 
that  mineral  phosphates  yield  the  whole  of  their  phosphoric  acid  to  2  per 
cent  citric  acid  provided  a  sufficient  amount  of  the  solvent  be  used  and  the 
extraction  be  continued  for  a  sufficient  length  of  time.  The  writer  subjected 
different  types  of  phosphates   (Tunisian,   Algerian,    Florida   and   Pacific) 
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to  repeated  extractions  with  2  per  cent  citric  acid,  the  samples  being  hand 
shaken  for  an  hour  at  room  temperature.  It  was  found  that  the  amount 
of  phosphoric  acid  dissolved  in  the  consecutive  extractions  varied  not 
only  according  to  the  nature  of  the  mineral  and  its  lime  content,  but  also 
according  to  its  state  of  division  : 

i)  Nodular  and  rock  phosphates  (I^and  Pebble,  Medulla,  Angaur) 
yielded  their  phosphoric  acid  less  readily  than  the  more  friable  minerals 
of  a  sedimentary  origin,  nodular  phosphates  requiring  7  extractions  and 
rock  phosphate  5  or  6  extractions  for  the  complete  removal  of  the  phosphoric 
acid. 

2)  A  Bir  el  Afou  phosphate,  ground  to  a  degree  of  fineness  which 
allowed  85  per  cent  of  it  to  pass  through  a  sieve  with  100  meshes  to  the 
inch,  5delded  29  per  cent  of  its  phosphoric  acid  in  the  first  extraction  and 
required  4  further  extractions  for  the  complete  removal  of  the  phosphoric 
acid,  whereas  an  Egyptian  phosphate  of  58  per  cent  fineness  only  yielded 
21.71  per  cent  of  its  total  phosphoric  acid  to  the  first  extraction,  and  for 
the  complete  removal  of  the  phosphoric  acid,  5  further  extractions  were 
necessary. 

3)  Calcium  carbonate  when  present,  neutralised  the  citric  acid, 
thereby  reducing  its  solvent  power  in  proportion  to  the  amount  of  carbo- 
nate present.  In  the  first  few  extracts  obtained  from  a  calcareous  sample, 
a  Gouraya  phosphate  containing  21.22  per  cent  of  calcium,  the  phosphoric 
acid  increased  whilst  the  carbonate  decrea^sed.  On  the  other  hand  with 
Constantine,  Gafsa  and  Bir-el-Afou  phosphates  containing  only  13.27, 
10.10  and  9.95  per  cent  of  carbonate  respectively  the  amounts  of  phosphoric 
acid  found  in  the  extracts  followed  a  regular  descending  curve  from  the 
first  to  the  last  of  the  extractions. 

In  a  second  series  of  experiments  a  study  was  made  of  the  influence 
of  the  other  salts  used  as  fertihzers  (sulphates,  nitrates  and  chlorides  of 
ammonium,  potassium,  sodium  and  magnesium)  on  the  solubility  of  phos- 
phoric acid.  Citric  acid  solutions  were  prepared  containing  increasing 
fractions  of  the  equivalent  weights  of  these  salts  and  in  each  case  250  cc.  of 
the  solution  was  shaken  up  with  2.5  gms.  of  the  raw  phosphate  for  an  hour. 
With  the  system  ;  tricalcic  phosphate,  phosphoric  acid,  calcium  citrate  and 
citric  acid  it  was  found  that  the  solvent  action  of  citric  acid  ceases  on  the 
establishment  of  equilibrium  between  the  free  phosphoric  acid  and  the  calcium 
citrate  which  is  formed.  The  presence  of  a  salt  of  a  strong,  acid,  such  as 
potassium  sulphate,  upsets  this  equiUbrium  by  causing  a  double  decom- 
position between  the  added  salt  and  the  calciiun  citrate  ;  potassium  citrate 
is  formed  and  acts  further  on  the  tricalcium  phosphate  until  a  new  equi- 
librium is  established,  this  time  between  the  two  salts  with  a  common 
ion,  potassiuni  sulphate  and  potassium  phosphate.  Nitrates  and  chlorides 
of  ammonium,  potassium,  sodium  and  magnesium  behave  in  an  analogous 
manner.  On  the  other  hand  the  presence  of  calcium  salts  (chloride  and  ni- 
trate) inliibits  the  solvent  effect.  The  general  conclusion  may  be  drawn 
that  the  solubihty  of  phosphoric  acid  is  increased  by  the  addition  of  salts 
of  strong  acids  giving  rise  to  soluble  pho,sphates,  and  is  decreased  by  the 
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addition  of  salts  of  acids  weaker  than  citric  acid  owing  to  the  fact  that 
in  such  cases  {e.  g.  carbonates)  the  citric  acid  displaces  any  such  acid  ra- 
dicle and  loses  part  of  its  solvent  power  in  the  process. 

Assuming  that  the  reactions  in  the  soil  are  analogous  to  those  described 
above,  the  following  practical  conclusions  may  be  drawn  :  i)  Fertilizers 
containing  calcium  salts  lower  the  availability  of  phosphates  ;  2)  nitrogen 
and  potash  manures  in  the  form  of  sulphates,  nitrates  and  chlorides  increase 
the  availabiHty  of  phosphates  in  the  order  given  ;  3)  magnesium  sulphate, 
nitrate  or  chloride  acts  in  a  similar  fashion. 

Calcined  and  basic  phosphates.  —  The  writer  states  that  the  calcining 
process  merely  raises  the  cost  of  the  product  without  rendering  the  phos- 
phoric acid  more  soluble. 

With  regard  to  the  production  of  basic  phosphates,  so  far  the  only 
process  working  on  an  industrial  scale  is  in  Sweden  where  20  000  tons 
of  «  Wiborgh  «  phosphate  are  turned  out  per  annum.  Ground  apatite  is 
heated  with  alkahne  sulphate  to  a  red  or  yellow  heat  and  the  product 
contains  phosphoric  acid  which  is  soluble  in  2  per  cent  citric  acid.  It  has 
been  thought  that  the  tricalcic  phosphate  combines  with  the  alkali  at 
high  temperatures  to  form  a  tetracalcium  phosphate  (5CaO.  2N02O. 
4P2O5  or  5CaO.  2K2O.  4P2O5)  analogous  with  the  one  beheved  to  exist 
in  basic  slag.  The  writer,  however,  does  not  accept  the  view  that  this  com- 
pound exists  either  in  Wiborgh  phosphate  or  in  basic  slag,  and  believes 
that  the  increased  quantity  of  soluble  phosphoric  acid  in  the  former  is  due 
to  the  presence  of  alkahne  sulphates. 

Basic  slag.  —  A  series  of  experiments  was  undertaken  to  throw  light 
on  the  question  as  to  whether  the  solubility  of  the  phosphoric  acid  in  basic 
slag  be  due  to  some  of  the  secondary  products  contained  in  the  slag.  The 
raw  phosphates  were  treated  with  citric  acid  in  the  presence  of :  iron  and 
aluminium  fiUngs,  ferrous  sulphate,  ferric  chloride,  aluminium  sulphate, 
manganese  sulphate  and  hydrate  and  magnesium  silicate.  The  following 
results  were  obtained  : 

i)  Silicates  exerted  a  retarding  effect  on  the  solubility  of  the  phos- 
phoric acid,  silicic  acid  being  weaker  than  citric  acid.  Manganates  behaved 
in  a  similar  manner. 

2)  Ferrous  sulphate  and  manganese  sulphate  behaved  exactly  hke 
ammonium  sulphate,  alkaline  sulphates  and  magnesium  sulphate,  the 
solubility  of  the  phosphoric  acid  increasing  with  the  concentration  of  these 
salts. 

3)  The  same  is  true  in  the  case  of  ferric  and  aluminium  salts  the  pre- 
sence of  a  very  small  quantity  of  these  salts  being  sufficient  to  increase 
markedly  the  solubility  of  the  phosphoric  acid.  It  is  stated  that  the  increased 
solubility  here  is  due  to  the  combined  effect  of  two  distinct  causes :  a)  the 
retarding  of  the  equilibrium  by  the  slag,  and  b)  the  formation  of  a  complex 
salt  of  iron  or  aluminium  with  citric  or  phosphoric  acid.  This  complex  salt 
undergoes  little  dissociation  and  causes  a  radical  change  in  the  equilibrium 
of  the  system  :  tricalcic  phosphate,  phosphoric  acid,  calcium  citrate,  ci- 
tric acid  and  ferric  or  aluminium  salts.     The  fact  that  similar  results  were 
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obtained  whether  iron  or  ahmiiniuni  filings  were  employed  confirmed  the 
deduction  that  the  citrophosphate  group  was  intimatelj^  connected  with 
the  iron  or  akrminium. 

It  has  been  shown  previously  that  all  the  secondary  products  contained 
in  basic  slag  are  dissolved  by  2  per  cent  citric  acid  to  an  extent  which  va- 
ries with  the  nature  of  the  slag.  The  writer  found  that  by  using  a  solution 
of  saccharose  to  remove  the  lime  the  solubilit}^  of  the  phosphoric  acid  was 
increased,  like\\ise  that  of  all  the  other  constituents.  The  secondary  com- 
pounds of  slag  can  therefore  be  classified  into  two  groups:  i)  those  which 
hinder  the  solubility  of  phosphoric  acid  (lime,  silica,  silicates  and  manga- 
nese), and  2,)  those  vv^hich  assist  it  (sulphates,  iron  and  ahmiinium).  Amongst 
the  latter  group  the  sulphates  maj^  be  neglected  as  thej^  are  only  present 
in  minute  quantities  but  the  presence  of  the  two  metals  not  only  counter- 
balances the  effects  of  the  first  group  of  substances,  but  actually  exerts 
a   definite  solvent   action  on  the  phosphoric  acid. 

Conclusions.  —  Basic  slag  like  the  mineral  phosphates  contains  phos- 
phoric acid  in  the  form  of  tricalcic  phosphate.  Their  relatively  high  degree 
of  solubility  in  citric  acid  as  compared  with  mineral  phosphates  is  attri- 
buted to  the  presence  of  iron  and  aluminium  in  the  slag.  The  difference 
in  the  solubilit}^  of  slags  may  be  due  to  any  or  all  of  the  following  three 
causes  :  i)  a  variation  in  content  of  iron  and  aluminium  ;  2)  the  percentage 
of  soluble  phosphoric  acid  present  ;  3)  the  presence  of  other  bodies  which 
exert  a  retarding  effect  on  solution. 

1264  -  Nitrate  of  Soda  and  Ammonium   Sulphate  on   Sugar  Cane   in   Java.  — 

Geerts  J.  INI.,  in  Medcdedingcn  van  hcl  Pyocfstaiion  voor  dc  J ava-Siiikcrindustrie,  Vol.  VI, 

No.  9,  pp.  223-305.  Soerabaia,  1916. 
Experiments  have  been  carried  out  in  Java  during  the  last  few  years 
to  compare  the  manurial  value  of  sodium  nitrate  and  ammonium  sulphate 
for  sugar  cane  (i).  These  have  shown  that  ammonium  sulphate  gives  the 
best  results  on  sandy  soils  and  sodium  nitrate  on  heaw  land. 

Where  nitrate  was  used  no  deleterious  action  on  the  structure  of  the 
soil  was  observed,  nor  is  there  any  likelihood  of  this  occuring  in  Java  as 
the  nitrate  is  not  applied  ever>^  3^ear  and  further  the  land  is  irrigated. 
Owing  to  its  extreme  solubility  nitrate  is  speciall}-  adapted  to  regions  of 
low  rainfall  and  gave  the  best  results  when  applied  in  two  or  three  dressings. 
It  did  not  retard  the  ripening  of  the  crop. 

In  Java  ammonium  svilphate  is  the  more  suitable  manure  in  the  major- 
ity of  cases,  and,  unless  supplies  fail  or  the  price  of  nitrate  falls,  it  will 
continue  to  be  the  more  popular  fertiliser. 

1265  -  Manurial  Trials  in  Java.  ^ — de  Jong  a.  W.  K.,  in  Mededeelingen  van  het  Agricul- 
tur-Chcmisch  Labor  at  or  mm.  No.  XII,  pp.  1-27.  Buiterzorg,  191 6. 

A  report  is  given  of  manurial  trials  in  Java  during  the  year  191 5. 
With  manioc,  sodium  nitrate  had  an  excellent  effect  especially  when 


(i)  See  R.  June  iqifi,  No.  647. 
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used  in  conjunction  with  supeq5hos])hate  or  basic  slag.  It  i)rovcd  superior 
to  ammonium  sulphate. 

With  rice,  calcium  cyanamide  and  ammonium  sulphate  were  equally 
successful  and  both  were  superior  to  nitrate.  Applications  of  molasses  had 
no  appreciable  effect.  A  double  superphosphate  was  tested  against  Angaur 
phosphate  and  it  was  shown  that  in  order  to  obtain  the  same  results  the 
dressing  of  Angaur  phosphate  had  to  be  three  times  as  large  as  that  of  the 
double  superphosphate.  The  land  was  treated  with  sulphuric  acid  to  destroy 
the  weeds,  and  no  ill  effects  could  be  detected  on  the  subsequent  rice  crop. 

With  citronella  grass  {Andropogon  Nardus),  vulcanphonolite  (i)  pro- 
duced no  effect.  The  best  results  were  obtained  with  a  complete  manure 
consisting  of  ammonium  sulphate,  potassium  sulphate  and  double  super- 
phosphate. 

1266  -  The  Flora  of  the  Belgian  Coast.  —  Massart  T-,  (Brussels  Uuiversity)  in  Annahs 
de  Geographic,  Year  XXV,  Xo.  137,  pp.  321-327.  Paris,  September  15,  1916. 

An  account  is  given  of  the  evolution  of  the  fjoia  on  the  Belgian  coast 
with  special  reference  to  its  origin.  No  endemic  species  has  been  evolved 
on  the  Belgian  coast.  Fossil  plant  remains  are  rarely  found,  but  such  as 
are  found,  e.  g.  the  sea  buckthorn  {Hippophae  ramnoides)  would  indicate 
that  in  the  pleistocene  period  when  the  region  was  inhabited  by  reindeer, 
the  land  was  occupied  by  a  flora  adapted  to  a  colder  zone,  and  that  with 
the  return  of  a  more  temperate  climate  both  fauna  and  flora  retreated 
northwards. 

The  majority  of  the  members  of  the  present  flora  must  ha\"e  originated 
by  immigration.  The  writer  classifies  the  species  into  two  groups,  a 
smaller  one  containing  plants  jieculiar  to  the  coast  land  and  a  nuich  larger 
group  made  up  of  the  mo^e  abundant  species.  The  latter  are  found  equally 
on  the  more  inland  tracts  and  for  the  most  part  originated  from  the  Fle- 
mish sands.  A  few  calcicole  species  such  as  Helianthns  vulgare  must  have 
migrated  from  the  more  distant  calcareous  regions  of  the  Meuse  or  the 
I'as  de  Calais.  Finally  the  true  marine  plants  whether  distributed  on  the 
dunes  or  on  alluvial  land  can  only  have  come  from  other  coastal  regions. 
The  study  of  the  geographical  distribution  of  69  of  these  species  in  Kurope 
revealed  the  fact  that  the  majority  of  the  species  are  characteristic  of 
a  warmer  climate.  In  other  words  the  migrations  from  the  south  have  been 
far  more  frequent  than  those  from  the  north. 

1267  -  Nitrogen  Fixation,  Nitrification,  Denitrification  and  the  Production  of  Sulphur- 
etted Hydrogen  by  Bacteria  in  the  Arctic  Ocean.  -Hca^ehkoB.  JI.  (Issatchenko 
B.  ly.)  in  }Ii'i/pH(Li>,  OabUHHok  AipoHo.uiK  iLueHii  II.  C.  h'occoewia  (Review  of 
Agricultural  Experiments  dedicated  to  the  memory'  of  P.  S.  KossoviTCH),  Vol.  X\'II, 
-No.  2,  pp.  175-170.  Petrograd,  1916. 

In  1906,  a  scientific  and  commercial  expedition  left  the  Murmanian 
coast  (Province  of  Archangel)  and  travelled  to  the  73^  lat.  north  on  the  coast 
of  Novaya  Sembya  (an  island  bounding  the  sea  of  Kara  on  the  west.)  A 
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(i)  Tlie  trade  name  given  to  a  ground  phosphate. 
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full  report  of  the  bacteriological  work  acconii)lished  on  this  expedition  has 
recently  been  published  by  the  Russian  Department  of  Agriculture  (i) 
and  the  present  paper  merely  summarises  the  report. 

The  bacteria  in  the  Arctic  Ocean  were  investigated  in  order  to  deter- 
mine their  influence,  direct  or  indirect,  on  the  organic  life  of  the  ocean, 
In  1890-1891,  investigations  of  a  similar  nature  were  already  being  cariied 
out  by  Russians  in  the  Black  Sea  and  the  production  of  sulphuretted  hy- 
drogen was  observed.  But  with  regard  to  the  northern  waters,  though  there 
were  grounds  for  believing  that  they  contained  an  actiw  bacterial  flora, 
actual  experimental  data  was  very  scarce.  In  1899  some  results  were  pub- 
lished stating  that  from  11  cc  of  water  only  one  colony  had  been  obtained. 
In  1907  investigations  were  begun  in  the  waters  of  the  South  Pole,  but 
these  hardly  dealt  with  the  action  of  specific  organisms.  Nevertheless  it 
was  the  results  of  these  experiments  together  with  the  fact  that  denitri- 
fication  does  not  usualh^  take  place  at  temperatures  much  below  about 
20^  C.  which  gave  rise  to  the  theory  known  as  Brandt's  hypothesis,  i.  e.  that 
the  distribution  of  plankton  in  the  ocean  is  controlled  by  the  supply  of 
combined  nitrogen  according  to  Liebeg's  Law  of  the  Mininmm  and  that 
the  combined  nitrogen  in  its  turn  is  dependent  on  the  activity  of  the  deni- 
trifying organism;  therefore  that  the  relative  abundance  of  plankton  in 
the  arctic  seas  compared  with  warmer  waters  is  due  to  the  absence  of  de- 
nitrifying bacteria. 

In  the  Murman  expedition  Clostridium  and  Azotuhader  were  isolated 
from  the  mucilaginous  surface  of  seaweed  on  which  they  live  and  from  which 
they  draw  the  necessar^^  energy  for  growth  and  nitrogen  fixation.  Both 
organisms  developed  best  in  media  containing  sea  salt.  In  sea  water  as  in 
soil  they  were  always  accompanied  b}'  Winogradski's  a  and  ^  bacilli.  It 
would  appear  that  a  certain  amount  of  symbiosis  must  occur  between  the 
nitrogen  fixing  organisms  and  the  seaweed  and  that  the  organisms  provide 
a  very  useful  addition  to  the  seaweed's  food  supply,  given  the  natural  de- 
ficiency of  nitrogen  in  sea  water. 

Though  nitrifying  bacteria  were  found  in  the  Gulf  Stream  at  yi°  lat. 
north  near  lekaterininsk  and  in  the  Ugorskij  Sharr,  their  presence  in  arc- 
tic seas  is  still  unproved.  It  is  pointed  out  that  the  low  temperature,  which 
might  be  looked  upon  as  causing  complete  inhibition,  while  it  slows 
down  the  process  of  nitrification,  never  entirely  stops  it  even  at  2*^  C. 

Denitrifying  bacteria  were  found  fairh-  abundantly  in  the  Arctic 
Ocean  and  they  were  studied  in  some  detail.  Kven  after  four  years, 
cultures  of  non  spore-forming  bacteria  retained  the  power  of  decomposing 
nitrates  and  setting  free  nitrogen.     Under  perfectly  anaerobic  conditions 


(i)  B.  JI.  HcAHEHKO,  Hscji-fejiiOBaHia  na.n'B  6aKTepijiMn  C'feBepHaro  JIe/i;oBi-i- 
Taro  OKcana.  C'i>  3  Ta6jiiiu,aMii  11  63  pncyHKaMn  I — Vil -(-  297  cxp.  (Tpyjiu 
MypMaHCKoii  HayiHO-IIpoMbicjiOBoii  BKcneAnuiii  1906  ro.n;a.  H3jtaHie  /Jtenap- 
TaMeHxa  SeMJie^'fejiiH.  neTporpaAi>.  1914)-  [Issatchenko  B.  L.,  Research  on  the 
bacteria  of  the  glacial  Arctic  Ocean,  297  pp.,  in  Report  of  the  Scientific  and  industrial  expe- 
dition of  Murman  (1906).  Petrograd,  1914). 
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denitrification  was  suspended,  but  a  vety  limited  sup])ly  of  oxygen 
("  niicroaerophily  ")  favoured  the  process.  Low  temperatures  of  o"  to  3°  C. 
did  not  inhibit  denitrification.  As  a  result  of  his  experiments,  the  writer 
concludes  that  denitrification  is  quite  possible  in  the  Arctic  Ocean  and 
that  Brandt's  hypothesis  is  not  confirmed  by  the  facts  observed. 

Finall}',  arctic  waters  were  shown  to  contain  two  kinds  of  bacteria 
capable  of  producing  sulphuretted  hydrogen,  one  from  sulphates  {Mi- 
cros Hra  eastuarii)  and  the  other  from  organic  matter.  It  is  pointed  out  that 
the  formation  of  black  nmd  on  the  coasts  of  Murman  arid  Novaya  Zem- 
bj'a  and  in  Moghilnoie  Lake  in  the  Island  of  Kildine  is  due  to  the  activity 
of  these  bacteria,  more  especially  M.  aestiiarii. 

1268  -  The  Optimum  Temperature  of  a  Diastase  is  Independent  of  the  Concentration 

of  Substrate  and  Enzyme.  —  Compton  a.,  in  Annales  dc  Vlnstitut  Pasteur,  VoL  XXX, 
No.  9,  pp.  496-502.  I'aris,  September  1916. 

In  a  previous  investigation  (i)  it  has  been  shown  that  the  optimum 
temperature  of  a  salicinase  from  sweet  almonds  is  independent  of  the  con- 
centration of  the  substrate  and  of  the  enzyme  itself,  provided  the  duration 
of  the  enzyme  action  remain  the  same.  In  order  to  determine  whether  the 
statement  would  hold  for  enz3'mes  in  general,  a  similar  series  of  experi- 
ments was  carried  out  with  the  maltase  of  As-herpillns  Oryzae  or  takadia- 
stase.  Kahlbaum's  purified  maltose  was  emplo^^ed  and  the  diastase  solu- 
tion was  obtained  by  macerating  i  gm.  of  the  diastase  powder  in  100  cc 
of  ])ure  water  at  room  temperature.  Then  using  solutions  of  hydrolised  mal- 
tose of  the  following  molecular  concentrations:  M/5,  M/io,  M/20,  M/30, 
the  activity  of  the  enzyme  was  determined  at  temperatures  varying  from 
170  to  56..4«  C. 

To  measure  the  influence  of  the  concentration  of  the  diastase,  solu- 
tions were  prepared  with  o.i,  0.3  and  0.6  gms.  of  diastase  powder  per  loocc 
of  water  as  well  as  the  standard  solution  given  above.  Again,  in  all  four  cases 
the  optimum  temperature  was  47''  C. 

The  writer  is  of  opinion  that  with  diastase  fermentations  the  opti- 
nmm  temperature  is  always  independent  of  the  concentration  of  the  sub- 
strate and  of  the  enzyme.  This  fact  is  of  practical  importance  as  it  means 
that  the  molecular  concentration  of  the  substrate  solutions  is  not  an  im- 
portant factor  and  need  not  be  considered  when  substances  such  as  gly- 
cogen, starch  and  proteins  are  used,  whose  molecular  concentration  is 
often  unknown. 

1269  -  On  the  Reduction  of  Nitrata  by  Plants  with  Evolution  of  Oxygen.  — molliardm., 

in  Comptcs  Rendus  des  Seances  dc  V Academic  des  Sciences,  Vol.  163,  No.  15,  PP-  371-373- 
Paris,  October  9,  1916. 

There  are  grounds  for  believing  that  nitrates  are  reduced  in  the  leaves 
of  plants  and  it  has  been  suggested  that  there  might  be  a  resulting 
evolution  of  oxygen.     An  attempt  was  made  to  show  that  such  an  action 


(i)  Arthur  Compton,  in  Proceedins,s  of  the  Royal  Society,  B.  87,  1914.  I'-  24.")  ;  Annales  de 
Vlnstitut  Pasteur,  VoL  XXVIII,  1914,  P.  866. 
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took  place  by  comparing  the  gas  formed  by  two  i)lants,  one  of  which 
was  supplied  with  nitrogen  in  the  shape  of  nitrate  and  the  other  with 
ammonium  salts. 

Radishes  were  grown  in  long  necked  flasks  each  of  whi^h  was  connected 
with  a  mercury  manometer.  The  culture  medium  consisted  (per  flask) 
of  60  cc  of  fine  broken  pumice  and  -|Occ  of  nutrient  solution  containing 
nitrogen  at  the  rate  of  6.0  gm.  of  ammonium  chloride  or  i  gm.  of  potassium 
nitrate  per  litre.  Throughout  the  experiment  aseptic  conditions  were  main- 
tained. As  soon  as  the  seeds  had  been  sown  the  neck  of  each  flask  was  sealed , 
enclosing  a  volume  of  air  which  amounted  to  about  120  cc.  Every'  day 
manometer  readings  were  taken  not  only  for  the  flasks  containing  plants 
but  also  for  a  control  flask,  so  that  corrections  for  pressure  and  tempera- 
ture could  be  made. 

'After  35  days  a  plant  receiving  ammonium  chloride  had  produced 
0.994  gms.  of  green  weight  or  0.153  gnis.  of  dry  matter.  The  internal  pres- 
sure of  the  flask  fell  for  the  first  9  days  and  then  rose  till  it  attained  2. 11 
cms.  of  mercury,  which  was  equal  to  2.77  cc  of  oxygen  and  brought  the  to- 
tal amount  of  oxjgen  up  to  22.5  per  cent  of  the  atmosphere  in  the  flask. 
At  the  end  of  the  experiment  the  respiration  quotient  was  determined.  A 
value  of  1.02  was  obtained. 

Where  the  plant  was  supplied  with  nitrate,  0.264  gms.  of  dry  matter 
were  produced  in  35  days  and  the  internal  pressure  rose  to  8.6  cms.  of  mer- 
cury. The  oxygen  in  the  flask  was  increased  by  13.74CC,  raising  the  per- 
centage in  the  flask  to  28.8.  The  respiration  quotient  was  1.07. 

The  fact  that  the  flask  containing  nitrate  increased  its  pressure  more 
than  the  flask  containing  the  ammonium  salt  led  the  writer  to  conclude 
that  oxygen  had  been  set  free  from  the  nitrate.  Assuming  that  the  increase 
in  pressure  for  plants  growing  in  the  same  medium  is  proportional  to  the 
dry  matter  produced,  the  excess  of  oxygen  in  the  nitrate  flask  was  deter- 
mined, and  it  was  found  that  for  e\'er3-  atom  of  nitrogen  fixed  by  the  plant 
two  atoms  of  oxygen  had  been  set  free. 

1270  -  The  Assimilation  of  Iron  by  Plants.  —  CiiAopim-b  M.  II.  (Sidorine  m.  j.), 
MocKoecKiu  Ce.ibCKO-xo3fincmeennbti(  irHcmumymh :  Ka&edpa  VacinHOio  3e.H- 
Aedn,.zifi.  II3^  peayAbmamoeo  eeietnai^ioHHhixo  u  jaSopamnyHbiXo  pa6omo. 
Fodo  ig-ii.  To.Uo  X-u,  nodh  pedaht(,ieu  npo(/Jeceop(i  JX.  H.  IIpflHiiniHiiKOBa 
(Moscow  Agricultural  Institut,  Prof.  Prianichnikov's  Laboratory,  Results  of  plant 
cultures  in  1914)  Vol.  X,  pp.  241-257.  Moscow,  1916. 

The  assimilation  of  iron  by  plants  was  studied  in  a  series  of  water 
cultures  and  sand  cultures  carried  out  at  the  Agricultural  Institute  at  ]\Io- 
scow.  A  first  experiment  with  water  cultures  was  undertaken  to  determine 
the  influence  of  carbonates  on  iron  assimilation;  the  following  nutrient  so- 
lutions were  used: 

a)  Knop's  normal  culture  solutions  containing  per  litre : 

Calcium  nitrate i  gm. 

Potassium  nitrate 0.25  " 

Potassium  chloride 0.25  " 

Potassium  sulphate      0.25  " 

Potassium  phosphate 0.25  " 

Ferric  phosphate 0.20  " 


AGRICULTUR.\L    BOTANY    CHEMISTRY    AND     PHYSIOLOGY    OF     PLANTS         1757 

b)  Knop's  "  acid  "  culture  solution  containing  per  litre  : 

Calcium  sulphate      1.12  gm. 

Ammonium  sulphate 0.45 

Sodium  nitrate 0.42 

Potassium  phosphate 0.27 

Potassium  chloride 0.15 

Magnesium  sulphate 0.12 

Ferric  phosphate 6.20 

These  were  modified  according  to  the  scheme  given  below. 

i)  Knop's  normal  culture  solution 


2) 

without  iron. 

3) 

"              "                 "       sulphur. 

4) 

"              "                 '"'       magnesium. 

5) 

"             "        -|^     8  gms.  calcium  carbonate. 

6) 

"              "         +   4         "     magnesium  carbonate. 

7) 

"              "         +2          "     sodium  carbonate. 

8)   Knop's' 

'  acid  ' 

'  culture  solution 

9) 

+   8  gms.     calcium  carbonate. 

10) 

+   4         "     magnesium  carbonate. 

II) 

"             "        +2         "    sodium  carbonate. 

In  all  cases  where  carbonates  were  present  chlorotic  plants  were  ob- 
tained, the  effect  of  the  three  carbonates  being  identical.  When  a  very  lit- 
tle phosphoric  acid  was  added,  a  green  colour  appeared  at  the  base  of  the 
topmost  leaves.  The  amount  added  was  sufficient  to  give  the  nutrient  me* 
dium  an  acid  reaction,  and  in  a  later  set  of  experiments  the  phosphoric 
acid  was  replaced  by  hydrochloric,  sulphuric  and  nitric  acids  with  the  same 
result,  showing  that  the  antichlorotic  action  was  due  to  the  acidity  of  the 
solution  and  not  to  the  presence  of  phosphorus.  The  exclusion  of  magne- 
sium had  no  appreciable  effect  on  chlorosis,  but  the  plants  without  sulphur 
were  affected  though  not  quite  in  the  manner  described  by  Maz6.  Ac- 
cording to  the  latter,  chlorosis  caused  by  the  absence  of  sulphur  is  identi- 
cal with  chlorosis  caused  by  the  absence  of  iron,  whereas  in  the  present 
experiments,  sulphur  chlorosis  was  somewhat  later  in  appearing  and  the 
colour  of  the  leaves  was  never  quite  the  same  in  the  two  cases. 

For  the  sand  cultures  the  same  scheme  was  adopted  as  for  the  water 
cultures  but  Hellriegel's  nutrient  solution  was  substituted  for  Knop's. 
Pots  with  a  capacit}'  of  4  ^  litres  were  used.  The  results  obtained  were 
somewhat  different  from  those  of  the  water  cultures  and  this  was  attribut- 
ed to  the  nature  of  the  medium  which  was  never  quite  neutral. 

The  phenomenon  of  chlorosis  was  then  studied  in  greater  detail  b}'  the 
method  of  "  isolated  nutrition  "  or  in  other  words  by  dividing  the  root 
system  into  two  parts,  one  of  which  received  the  iron  alone,  or  iron  and  car- 
bonate alone,  and  the  other  the  re.st  of  the  food  solution.  Where  a  car- 
bonate was  added,  chlorosis  appeared  as  before,  but  where  iron  was  used 
alone,  variegated  leaves  were  obtained.  In  the  majority  of  cases  one  half 
of  each  leaf  was  yellow  and  the  other  half  green,  but  sometimes  there  was 
a  green  band  in  the  middle  with  yellow  on  either  side,  or  the  leaf  might 
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even  have  a  yellow  ground  with  green  ribs.  This  last  phenomenon  was  ob- 
served for  the  first  time  8  or  9  days  after  the  experiment  had  begun  on  the 
third,  fourth  and  fifth  leaves.  vSmall  drops  of  ferric  chloride  placed  on  the 
yellow  parts  of  the  leaves  immediateh'  caused  green  spots  to  appear.  As 
the  plant  got  older  the  coloration  changed.  The  sixth  leaf  always  had  green 
ribs  and  the  seventh  was  wholly  green;  the  variegations  of  the  fifth  tended 
to  become  less  sharply  defined,  but  the  third  and  fourth  leaves  remained 
unchanged. 

When  a  few  drops  of  phosphoric  acid  were  added  to  the  cultures  con- 
taining carbonates,  a  faint  greenish  colour  appeared  at  the  base  of  the  leaves 
after  3  or  4  days;  and  plants  grown  in  pots  with  calcium  carbonate 
were  injected  with  0.25  cc  of  ferric  chloride  solution  (0.03  j)er  cent)  which 
produced  a  green  coloration  in  the  parts  above  the  point  of  injection.  In 
all  the  experiments  on  variegation,  not  only  maize  was  used  but  also  sor- 
ghum, barley,  buckwhet^t  and  beans;  the  last  two  plants,  however,  did 
not  behave  in  the  Same  manner  as  the  other  three. 

A  last  set  of  experiments  was  carried  out  with  the  nutrient  solutions 
of  Hellriegel,  Prianichnikov  and  Crone  in  order  to  test  Benecke's  theory 
of  chlorosis  which  was  fully  confirmed. 

Conclusions.  —  When  plants  are  grown  in  culture  solutions  contain- 
ning  free  carbonates,  the  chlorosis  produced  is  due  to  the  alkalinity  of  the 
carbonates,  more  especially  of  calcium  carbonate.  This  alkalinity  is  not 
however  a  direct  cause  of  chlorosis,  but  acts  indirectly  by  making  the 
iron  inaccessible  to  the  plant.  Such  effects  may  also  occur  imder  natural 
conditions  if  the  food  solution  be  physiologically  alkaline. 

The  property  possessed  by  iron  of  forming  almost  insoluble  salts  with 
phosphorus  prevents  iron  assimilation  from  taking  place  in  nutrient  solu- 
tions. 

Chlorosis  may  be  caused  by  absence  of  sulphur  as  well  as  by  absence 
of  iron. 

There  are  often  essential  difference  between  the  results  obtained  in 
sand  and  in  water  cultures. 

Iron  is  particularly  interesting  in  its  strictly  localized  assimilation  by 
plant  tissues,  as  shown  by  the  experiments  on  "  isolated  nutrition  ".  This 
should  prove  a  means  of  obtaining  valuable  material  for  the  stud^'  of  pro- 
blems connected  with  the  internal  structure  of  plants. 

1271  -  Influence  of  Calcium  and  Magnesium  Compounds  on  Plant  Growth.  —  wyatt 

F.  A.,  in  Journal  of  Agricultural  Research,  Vol.  VI,  No.  16,  pp.  589-619.  Washington,  D.  C, 
Julj'  17,  191 6. 

Experiments  were  planned  with  the  idea  of  studying  the  effects  of 
calcium  and  magnesium  upon  plant  growth  when  applied  in  different  na- 
tural and  artificial  forms.  Studies  were  made  to  determine  the  amount 
of  calcium  and  magnesium  which  plants  could  tolerate.  The  relation  be- 
tween the  ratio  of  these  two  elements  in  the  pi  ants,  in  the  soils,  and  in  the 
materials  .supplied  was  also  studied. 

Dolomite,  limestone,  magnesite,  calcaieous  soils,  and  brown  silt  lo&m 
were  used  as  sources  of  the  natural  forms,  while  prej^ared  materials ,  such 
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as  the  carbonates,  chlorides,  and  sulphates,  served  as  sources  of  the  arti- 
ficial forms.  Increasing  amounts  of  the  various  forms  were  used,  also  a 
variance  in  the  ratio  of  calcium  to  magnesium  was  employed.  The  earlier 
applications  varied  from  o.i  to  0.6  per  cent  of  magnesium  added  in  magne- 
sium carbonate  and  in  magnesite.  I^ater  the  following  amounts  were  em- 
ployed :  2,6,  and  10  per  cent  of  magnesium  in  magnesite  ;  10  and  12.7  per 
cent  in  dolomite;  0.1,0.01,  and  o.ooi  per  cent  of  magnesium  in  the  carbo- 
nates, chlorides,  and  sulphates. 

Eaithen  pots  6.5  ins,  in  diameter  by  7.5  ins.  in  depth  were  used.  Each 
pot  contained  13.2  lbs.  of  sand,  while  in  the  soil  series  each  contained  8.8 
lbs.  of  blown  silt  loam.  Sand  and  soil  were  used  as  mediums  of  control, 
and  to  these  two  materials  were  added  the  various  forms  and  amounts 
of  calcium  and  magnesium. 

Various  methods  were  pursued  in  extracting  the  sand.  At  first  dilute 
hydrochloric  acid  was  kept  in  contact  with  the  sand  for  48  hours,  but 
this  failed  to  remove  all  the  calcium  and  magnesium.  Later  the  sand  was 
extracted  with  stronger  acid  (1350  cc  of  concentrated  hydrochloric  acid 
with  1000  cc  of  distilled  water)  for  periods  of  from  9  to  14  days.  Sand 
was  also  digested  on  a  steam  bath  for  4  days  with  this  same  strength  acid. 
None  of  the  aVjove  processes  were  able  to  remove  all  the  calcium  and  ma- 
gnesium from  the  sand.     After  treatment  it  still  contained  : 

Calcium  Magnesium 

Extraction  with  dilute  acid  for     2  days        0.0142  per  cent  0.016     per  cent 

"  "     strong     "        "     4       "  0.0128     "       "  0.0089     "      " 

At  intervals  varying  from  10  to  14  days^  nutrient  solutions  were  added 
to  the  pots  and  evei}^  10  days  the  pots  were  brought  to  st«.ndard  weight 
by  watering  with  distilled  Wc:ter.  The  experiments  were  run  in  greenhouses 
and  the  principal  crops  used  were  :  wheat  (Triticum  spp.),  alfalfa  [Medi- 
cago  sativa),  soybeans  {Soja  max)  and  cowpeas  {V igna sinensis) .  Oats  {A vena 
sutiva),  clover  {Triiolitim  pratense),  timothy  iPhleum  pratense),  and  sweet 
clover  {Mdiloius  alba)  were  also  used  to  test  the  effect  of  artificial  carbonates 
upon  germination. 

The  experiments  reported  here  extended  over  a  period  of  three  years 
(1912  to  1915)  and  include  approximately  300  pot  cultures  and  upwards 
of  300  duplicate  determinations  of  calcium  and  magnesium. 

I>ifficalty  was  experienced  in  finding  a  medium  that  was  free  from 
calcium  and  magnesium,  and  which  woitld  still  approach  soil  conditions. 
Attempts  were  made  to  grow  plants  in  aluminium  turnings  but  without 
success,  probably  due  to  the  formation  of  some  aluminium  salts  when  the 
plant  foods  were  added. 

Wheat  and  cowpeas  grown  in  granular  parafiin  without  the  addition 
of  calcium  and  magnesiiun  showed  in  tlie  total  ])lant  onh'  an  amount 
equal  to  that  furnished  by  the  seed. 

The  difference  in  the  medium  in.  which  the  plants  were  grown  caused 
different  effects  upon  the  plants.  Brown  silt  loam  was  a  better  medium 
than  sand  when  treated  with  chemically  pure  magnesium  carbonate,  even 
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though  it  already  contained  25  times  as  much  calcium  and  magnesium 
as  did  the  sand.  Still  sand  would  have  an  ameliorating  effect  when  com- 
pared with  water  cultures.  JENSEN  found  that  in  quartz  sand  a  much 
higher  concentration  of  salts  was  required  to  cause  death  than  in  water 
cultures. 

It  is  quite  generally  believed  that  plants  have  to  some  extent  a  selec- 
tive absorption.  The  results  here  seem  to  indicate  such  a  condition,  for  the 
dolomites  used  tend  to  go  into  solution  in  a  molecular  ratio,  but  the  plants 
failed  to  take  them  up  in  this  ratio.  The  tendency  of  the  plants  imder 
these  conditions  was  to  take  up  relatively  larger  molecular  proportions 
of  magnesium  than  of  calcium.  Analysis  of  the  plants  show  that  they  do 
not  necessarily  take  up  calcium  and  magnesium  in  the  same  ratio  as  ap- 
plied, as,  for  example,  in  dolomite  C3  the  ratio  of  calcium  to  magnesium 
is  5  :  5.2,  while  the  plants  may  and  do  take  it  up  in  a  ratio  of  5  :  7  or  5  :  3.95. 

In  the  case  of  the  addition  of  25  per  cent  of  magnesite  the  ratio  of  cal- 
cium to  magnesium  was  5  :  125,  while  in  some  of  the  plants  grown  in  such 
treatment  the  ratio  varied  from  5:  15  to  5:  21.  Wheat  grown  in  soil  treated 
with  6  per  cent  of  dolomite  showed  in  the  tops  a  ratio  of  5  :  9.x  and  in  the 
roots  a  ratio  of  5  :  4.35,  or  for  the  whole  plant  a  ratio  of  5 :  6.3,  while  in 
dolomite  CI  it  was  5-:  4.8.  Alfalfa  grown  in  the  same  treatment  showed  for 
the  entire  plant  a  ratio  of  5  :  4.2,  but  when  grown  in  soil  treated  with 
dolomite  C3  the  ratio  for  the  total  alfalfa  plant  was  5  :  3.95. 

The  chlorides  of  calcium  and  magnesium  were  more  detrimental  to 
wheat  and  soybeans  than  were  the  sulphates  at  concentration,  up  to  o.i  per 
cent  of  magnesium.  This  amount  cf  magnesium  in  the  prepared  carbonate 
entirely  inhibited  growth  whereas  lower  concentrations  gave  better  gro\\i:h 
than  either  in  the  sulphates  or  chlorides. 

WTieat  65  days  old  showed  smaller  percentages  of  calcium  and  magnesium 
than  did  similar^  treated  wheat  at  53  days  of  growth,  but  the  total  amount 
of  these  two  elements  in  the  plants  increased  with  the  duration  of  growth. 

Soybeans  at  maturity,  or  80  days  after  planting,  showed  for  the  hay 
higher  calcium  and  magnesium  contents  than  at  53  days  of  growth,  except  in 
the  case  of  the  checks  and  those  treated  with  extremely  small  quantities. 
Some  of  the  samples  showt^d  as  much  as  73  lbs.  of  calcium  and  25.2  lbs. 
of  magnesium  per  ton  when  grown  in  a  mixture  of  one-half  sand  and  one-half 
calcareous  soil,  but  when  grown  in  soil  containing  35  per  cent  of  magnesite 
there  were  22.9  lbs.  of  calcium  and  42.3  lbs.  of  magnesium,  per  ton  ;  whereas 
the  checks  contained  5.8  lbs.  of  calcium  and  5.6  lbs.  of  magnesium. 

Wherever  excessive  amounts  of  magnesium  were  applied,  there  was 
a  characteristic  appearance  of  yellow  leaves.  The  uppermost  leaves  became 
yellow  and  gradually  died,  while  the  lower  leaves  remained  green.  This 
condition  is  characteristic  of  magnesium  sickness  and  just  the  reverse  of  the 
effects  produced  by  translocation  processes. 

The  general  tendency  is  for  the  percentages  of  calcium,  and  magnesium 
in  the  plants  to  increase  with  theincrease  of  size  in  application.  Likewise 
a  high  magnesium  content  in  the  plant  tends  to  accompany  plant  sickness. 
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as  sickty  and  healthy  leaves  from  the  same  so^^bean  plant,  showed  respect- 
ively. 1. 1 1  per  cent  of  magnesium  as  against  0.88  per  cent  magnesium. 

All  varieties  of  the  seed  used  contained  more  magnesium  than  calcium, 
while  ordinarily  the  remainder  of  the  plant  contained  more  calcium  than  ma- 
gnesium. 

Nitrogen  was  applied  to  the  legumes  as  well  as  to  the  cereals,  so  as  to 
be  sure  that  this  was  not  the  limiting  factor. 

Conclusions.  —  i)  Wheat,  soybeans,  alfalfa,  and  cowpeas  grew  normally 
either  in  96  per  cent  of  dolomite  and  4  per  cent  sand,  100  per  cent  of  magne- 
sian  limestone,  or  in  sand  containing  7  per  cent  of  magnesite. 

2)  Dolomite  up  to  40  per  cent  proved  beneficial  to  plant  growth.  These 
results  indicate  that  dolomite  and  magnesian  limestone  will  not  be  detrimen- 
tal as  applied  in  agricultural  practice. 

3)  Applications  of  prepared  magnesian  carbonate  up  to  0.7  per  cent 
caused  no  injury  in  brown  silt  loam,  but  0.35  per  cent  prevented  the  growth 
of  all  plants  tested  in  sand. 

4)  The  crop  yields  and  the  ratio  of  calcium  to  magnesium  within  ra- 
ther wide  limits  produced  no  marked  differences  in  yields. 

5)  Different  ratios  of  calcium  to  magnesium  within  rather  wide 
limits  produced  no  marked  differences  in  yields. 

6)  Increasing  the  size  of  applications  increased  the  calcium  and  magne- 
sium content  of  plants. 

7)  A  tolerance  of  calcium  and  magnesium  occurred  in  all  varieties 
of  plants  grown.  With  approximately  identical  yields,  wheat  straw  grown 
in  sand,  brown  silt  loam,  dolomite,  and  soil  containing  35  per  cetit  of  magnesite 
showed  calcium  contents  varying  between  O.165  per  cent  and  0.547  P^^" 
cent  and  magnesium  contents  varying  between  0.132  per  cent  and  0.955  per 
cent. 

8)  Acid  extractions  failed  to  remove  all  the  calcium  and  magnesium 
from  the  sand.  There  remained  after  the  various  extractions  from  768  to 
852  mgms.  of  calcium  and  from  540  to  960  mgms.  of  magnesium  per  6000 
gms.  of  sand. 

9)  The  plants  possessed  a  decided  abilit}-  to  obtain  calcium  and  magne- 
sium from  sand  extracted  with  strong  hydrochloric  acid,  as  borne  out  by 
the  following  example  :  Three  crops  of  alfalfa  removed  from  acid  extracted 
sand  164.43  mgms.  more  calcium,  and  90.4  mgms.  more  magnesium  than 
was  contained  in  seeds  similar  to  those  planted. 

1272  -  Etiolated  Cereal  Plants.  —  Kalt  B.,in  Zcitschiift  fur  Pflanzenzuchtunn,  \'(>1.  4.  No.  z. 
pp.  143-150.  Berlin,  June  1916. 

■Many  references  have  been  recently  made  to  the  a^jpearance  of  etiolated 
plants  and  the  present  paper  describes  some  investigations  made  in  1915  at 
the  Agricultural  Institute  of  Halle  Uni\'ersity,  Germany. 

I.  Barley.  —  A  plant  of  a  pure  line  of  Groninger  Wintergerste  was  cross 
ed  in  1915  with  pollen  from  a  pedigree  plant  of  original  Eckendorfer  Mam- 
mut-Wintergerste.     The  F^  generation  gave  about  30  perfectly  normal  plants 
from  which  26  were  chosen  for  pro]:)agation    The  descendants  of  25  of  these 
plants  were  quite  normal  in  appearance,  but  from  the  last  one  (Elite  ^/j^) 
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some  white  plants  were  raised  in  addition  to  the  normal  green  ones.  Ninety 
out  of  lou  seeds  of  Elite  ^/j^ge^minated;  of  these  75  plants  were  normally  green 
and  15  (representing  16.6  per  cent)  were  pure  white  without  a  trace  of  green 
colour.  These  white  plants  developed  normally  as  long  as  the  reserve  food 
materials  in  the  seeds  lc.sted  ;  the}^  formed  two  leaves  of  normal  size  and 
thickness,  biit  after  3  or  4  weeks  they  died  because  assimilation  could  not 
be  carried  on.  Of  the  75  green  descendants  of  Elite  ^j^^,  47  were  eaten  by 
insects  during  the  year,  28  plants  were  harvested  and  6  of  these  were  select- 
ed for  further  investigation.  All  the  seeds  from  these  6  plants  were  sown 
separately  in  autumn  191 5.  The  other  22  plants  were  harvested  and  sown 
together. 

The  descendants  of  two  of  the  6  plants  which  were  sown  separately  were 
normal  and  green,  those  from  the  other  4  being  mixed.  From  the  batch  of 
22  plants  10  960  seeds  were  sown  and  9  646  plants  were  obtained,  of  which 
8  412  were  normallj"  green  and  i  234  weie  white.  Theoretically  these  figures 
may  be  explained  thus. 

C  =  presence  of  chlorophyll  (doiiiinatit) 

c  =  absence  of  chlorophyll. 

Generation  Pj  :  C  c 

Generation  Fj  :  Cc 

Generation  Fg  :  CC  Cc  Cc  cc 

If  the  22  plants  had  all  been  equally  prolific  each  plant  would  have  produced  438  descen- 
dants, so  that  in  Fj 

CC 

3  215 

The  3215  CC  are  constant  in  the  Fg  generation  ;  the  6  430  Cc,  on  t  he  other  hand,  subdivide 
thus  : 

CC  Cc  cc 

I  607  3  214  I  607 

Thus  there  would  be 

3  215  homozygotes  of  Fg 
I  607  homozygotes  of  Fg 
3  214  heterozygotes  of  Fg 


Total     8  036  green  plants. 

The  theoretical  calculation  gives  S  036  green  and  i  607  white  plants  in 
the  Eg  generation,  whereas  actually  8  412  green  and  i  234  white  plants  were 
obtained .  This  difference  may  be  explained  by  the  fact  that  an  average  num- 
ber of  grains  was  reckoned  for  each  plant  and  also  that  only  22  plants,  with 
a  large  number  of  tillers,  were  dealt  with.  The  proportions  between  the 
numbers  of  green  and  white  descendants  of  the  six  plants  sown  separately 
show  quite  clearly  that  etiolation  is  transmitted  as  a  recessive  character  ac- 
cording to  Mendel's  law,  thus  confirming  the  residts  of  Nilsson-Ehle, 
Vestergaard  and  Miles. 

It  is  interesting  to  notice  that  in  this  case,  in  which  the  crossing  was 
carried  out  in  exact  accordance  with  scientific  rules,  the  characters  were  trans- 
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mitted  in  the  same  way  as  in  a  crossing  between  green  plants  and  white 
plants  in  which  green  is  dominant.  Thns  when  abnormal  hereditary  cha- 
racters have  appeared  it  has  been  possible  to  trace  back  the  combination  of 
factors  Cc  as  far  as  their  association  at  the  time  of  hybridisation,  and  even 
to  examine  pure  lines  to  seek  for  the  eventual  presence  of  the  factor  c.  In 
this  investigation  more  than  one  half  of  the  available  seeds  of  two  pure  pa- 
rent lines  were  sown  (i  ooo  grains  in  each  case)  and  it  appeared  that  the 
factor  c  did  not  occur  in  these  lines,  because  all  the  plants  raised  were  nor- 
mally green,  whereas  the  heterozygotes  Cc  shoul  have  produced  white  de- 
scendants as  well  after  self-fertilization.  If  one  admits,  with  Nilsson-Ehle, 
that  the  cause  of  the  appearance  of  white  plants  is  a  mutation  in  which  a 
determinant  chlorophyll  factor  has  disappeared,  this  mutation,  called  a 
"  mutation  of  loss  ",  must  have  occurred  at  the  time  of  hybridisation  ;  for, 
on  the  one  hand,  the  parents  were  pure,  and  on  the  other  hand,  the  first 
.  appearance  of  the  white  plant:-  in  the  generation  F2  and  their  definite  nien- 
delism  proves  that  the  first  association  of  C  with  c  occurred  in  the  genera- 
tion P,  i.  c.  in  the  hybridisation  itself. 

As  was  shown  at  the  beginning  the  crossing  gave  about  30  plants,  of 
which  26  were  used  for  continuing  the  investigation.  These  all  had  the  same 
plant  as  mother  and  also  the  same  male  parent,  as  the  pollen  used  for  fertili- 
zation was  all  taken  from  a  single  plant.  Only  one  of  these  26  plants  had 
any  white  descendants.  The  inevitable  conclusion  is  that  the  supposed  nmta- 
tion  had  not  affected  the  whole  of  the  male  or  female  parent,  but  only  some 
of  the  gametes,  possibh'  even  one  gamete  only.  It  is  obvious  that  of  the 
52  gametes  (26  male,  26  female)  which  entered  into  combination  in  this  cross 
only  one,  either  male  or  female,  posessed  the  factor  c,  a  predisposition  to 
the  absence  of  chlorophyll. 

As  in  this  case  the  factor  c  appeared  at  the  time  of  crossing  the  idea 
naturally  suggests  itself  that  the  fact  of  crossing  played  a  part  in  the  forma- 
tion of  white  descendants,  and  perhaps  even  caused  the  mutation.  This 
hypothesis  is  favoured  by  the  fact  that  up  to  the  present  white  individuals 
have  been  chiefly  noticed  among  cross  pollinated  plants.  During  the  re- 
searches on  etiolated  plants  the  author  of  this  paper  has  found  about  i  000 
white  descendants  in  rye,  i  in  6-rowed  barley,  one  in  2-rowed  bent-eared 
barley,  i  in  oats,  none  in  erect-eared  barley  and  in  wheat. 

With  a  view  to  solving  these  problems  it  is  intended,  during  the  next  few 
years,  to  grow  both  singly  and  in  mass  the  pure  lines  from  which  the  white 
plants  were  descended. 

II.  Rye.  —  In  the  autumn  of  1915,  44  out  of  104  lines  (nearly  50  per 
cent)  of  Saaleroggen  (rye  from  the  Halle  district  on  Saale)  divided  up  into 
green  plants  and  white  plants.  Nevertheless,  in  each  line  the  proportion 
of  white  ]ilants  never  exceeded  10  percent  and  on  the  average  did  not  even 
reach  5  per  cent.  The  reason  of  this  was  that  in  rye  after  the  crossir.g  C 
X  c  in  the  generation  F^  no  self  fertilization  occurs  such  as  is  necessary  to 
produce  the  mendelian  numbers,  but,  on  the  contrary,  the  heterozygous 
ovules  Cc  are  fertilised  by  foreign  honioz^-gous  {CC)  or  heterozygous  [Cc) 
pollen ;  it  is  only  in  the  latter  case  that  white  plants  can  appear  in  the  Fg 
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generation.  If  all  the  ovules  were  fertilized  by  heterozygous  pollen  25  per 
cent  of  white  individuals  could  be  produced.  As  this  probability  is  excluded 
this  25  per  cent  represents  the  maximum  theoretical  limit  of  probability,  and 
the  actual  number  of  white  descendants  appearing  in  the  Fg  generation  of 
a  single  crossing  is  determined  only  by  the  frequency  with  which  plants 
predisposed  to  lack  of  chlorophyll  occur  in  the  neighbourhood.  This  explains 
why  the  number  of  white  plants  appearing  in  a  single  line  or  rye  is  relatively 
so  small,  although  such  plants  occur  in  a  large  number  of  lines. 

It  is  evident  that  tlie  appearance  of  white  plants  is  of  extraordinary 
frequency  in  the  rye  under  discussion.  On  the  other  hand  such  plants  were 
rarel}  seen  in  30  other  kinds  of  rye  grown  at  the  Experimental  Station.  Saa- 
leroggen  is  a  local  variety  peculiar  to  the  environs  of  Halle  and  it  hs  been 
grown  for  a  long  time  without  the  introduction  of  fresh  blood.  As  it  has 
been  grown  by  in-breeding  there  is  every  reason  to  believe  that  this  method 
of  cultivation  is  the  cause  of  the  lack  of  chlorophyll.  This  hypothesis  is 
rendered  more  probable  by  the  fact  that  the  appearance  of  white  plants  seems 
to  increase  steadily  in  spite  of  the  dominance  of  the  factor  "  presence  of  chlo- 
rophyll ". 

As  in  the  observations  made  b}^  Nilsson-Ehle,  the  heterozygous  plants 
of  barley  and  rye  which  are  the  parents  or  even  the  sister-plants  of  the  albinos 
in  the  Halle  district  are  in  no  way  different  from  the  normal  homozygous 
plants  of  the  varietj'.  The  green  chlorophyll  is  strongly  dominant,  but  this 
dominance  seems  only  to  occur  in  indigenous  cereals,  as  Emerson  has  found 
in  Maize  some  heterozygous  plants  of  an  intermediate  type  striped  with  green 
and  white. 

1273  -  Two  New  Seedling  Hops  of  Commercial  Promise.  —  vSalmon  e.  s.,  in  journal  of 

the  Board  of  Agriculture,  Vol.  XXIII,  No.  I,  pp.  47-51.  I,ondon,  April  1916. 

In  1906  the  writer  commenced  to  raise  new  varieties  of  hops  from  seed 
obtained  by  artificial  and  by  natural  cross-fertilisation,  and  at  the  present 
time  the  Iviperimental  Hop-garden  at  Wye  College  contains  nearly  4000 
"  hills  "  of  seeding  female  hops  and  selected  male  hops.  The  commercial 
value  of  the  most  promising  of  the  seedlings  is  now  being  tested. 

In  a  preceding  article  {Journal  of  the  Board  of  Agriculture,  May  1915) 
attention  Vv^as  drawn  to  a  new  hop,  the  P'oundling,  which  is  resistant  to  the 
eel  worm  disease  and  shows  other  characters  of  commercial  importance;  in 
the  present  paper  two  other  seedlings  are  described  which  appear  worthy 
of  more    extended  trial  by  the  hop-growers  of  this  country. 

The  first  of  these  new  varieties  was  raised  in  1906  by  pollinating  the 
variety  White's  Early  with  Early  Bird.  All  the  plants  thus  obtained  showed 
a  lesemblance  to  White's  P'arly  in  earliness,  in  the  large,  1)old,  rather  open 
hops  with  thin  petals,  and  in  possessing  the  delicate  "  Golding  "  flavour. 
Two  or  three  of  the  seedlings  show  promise  commercially,  but  only  one 
(No,  125),  called  Young  Hopeful,  has  yet  been  tested  sufficiently.  The  dry 
hops  for  .-everal  seasons  have  been  favourabh'  reported  on  by  various  experts. 
In  iqio  and  1911  the  ho])s  contained  8.66  per  cent  of  soft  resins  ;  in  1912  the 
percentage  was  10.30.     During  the  last  three  years  cuts  of  this  plant  have 
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been  sent  to  twelve  localities  in  Kent  and  Surrey,  and  where  the  hop  has 
become  established  favourable  reports  as  to  the  growth  have  been  received. 
The  second  good  hop,  called  Pickers  Delight,  is  of  unknown  parentage ; 
it  w'as  raised  in  igoS  from  a  seed  collected  in  the  Experimental  Hop-garden 
at  Wye  College  from  a  certain  hop  which  showed  the  following  characters  : 
—  Earh'  to  mid-season,  growth  very  vigorous,  ver\-  fruitful,  hop  very  large, 
oval,  nice  shape,  dense,  often  with  a  tinge  of  red  on  the  petals,  flavour  pro- 
nounced good  in  most  cases,  sometimes  excellent.  The  seedlirig  hop  is 
now  being  grown  experimentally  in  12  places  in  Ketit  and  in  2  localities  in 
vSnrrey  and  Sussex. 

1274  -  The  Value  of  Immature  Potato  Tubers  as  Seed.  —  Hutchinson  h.  p.,  iu  journal      starch    crops 

of  the  Board  of  Asriciilture,  Vol.  XXIII,  No.  6,  pp.  529-539.  l,ondon,  September,  1916. 

Many  practical  potato  growers  believe  that  tubers  lifted  in  an  imma- 
ture or  unripe  condition  give  better  yields  than  fully  ripened  tubers.  This 
has  been  confirmed  by  experiments  carried  out  at  Garforth  (Yorkshire) 
in  1905  and  igcG  with  mid  and  late-season  varieties,  at  Wye  College  (Kent) 
in  igi2  and  1913,  and  at  the  Midland  Agricultural  College  in  1914  and  1915. 

At  the  Midland  Agricultural  College  in  1914  the  variety  Factor  yielded 
as  follows  : 

tons  cwt  lbs 

Crop  raised  from  ripe  tubers 12  4  72 

Crop  raised  from  immature  tubers    ..13  9  80 

Iu  1915  the  variet}-  King  Edward  yielded  : 

Crop  raised  from  ripe  tubers 6  4  62 

Crop  raised  from  immature  tubers    .    .  12  19  42 

The  use  of  immatitre  tubers  as  seed  gives  plants  that  are  earlier,  more 
vigorous,  and  less  attacked  by  diseases  and  pests,  while  the  crops  are  ear- 
liei  and  heavier. 

The  superiority  of  immature  seed  may  be  due  to  the  following  causes  : 
i)  M ethod  of  selection.  —  In  usual  farming  practice  the  tubers  retained 
foi  planting  purposes  are  of  medium  and  smaller  sizes,  the  larger  tttbers 
being  sold.  For  planting  with  immature  seed  the  larger  tubers  are  selected, 
whi^h  are  mainly  derived  from  the  mo.st  productive  plants,  so  that  the  result- 
ing tendency  is  to  increase,  or  at  least  to  maintain,  previous  productivity, 
i)  The  structure  of  the  tuber  coats.  —  The  cortex  of  immature  tubers 
is  thinner,  which  facilitates  evaporation,  imbibition,  respiration  etc  and 
consequently  aids  germination. 

3)  The  amount  and  condition  of  the  reserve  food  material. 

4)  The  length  and  time  of  stora\!e.  —  The  inmiattire  tubers  are  given 
several  weeks  longer  storage,  so  that  a  larger  proportion  of  the  starch  is 
transformed  into  compounds  that  are  more  easily  assimilated  by  the 
young  plant. 
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1275  -  Potato  Trials  in  Guernsey.  —  McFie  J.B.,  in    I'lu-  Hardener's  chronicle,  Vol.I,X, 
No.   1355,  pp-  180-1H1  ;   I,(in(lon,  October  14,   1916. 

During  the  autumn  of  1915  potato  trials  of  some  of  the  leading  early 
varieties  were  carried  out  in  Guernesy  at  the  Brookdale  Nurseries  of  Messrs. 
W.  Manger  and  Sons,  with  the. purpose  of  ascertaining  which  were  the  more 
suitable  for  their  district  taking  into  account  the  crojjping  and  cooking 
qualities.  Land  to  the  extent  of  one  acre,  on  which  bulbs  had  been  grown  for 
about  ten  3^ears  was  set  apart  for  the  purpose  and  prepared  as  follows : 
Seaweed  at  the  rate  of  30  tons  per  acre  was  spread  on  the  surface  and  allowed 
to  lie  for  a  month  or  so,  after  which  it  was  diig  in  about  5  inches  deep.  That 
was  in  the  fall  of  1915.  In  January  of  this  year  the  ground  received  a  further 
dressing,  but  this  time  of  stable  manure  at  the  rate  of  20  tons  per  acre.  This 
was  ploughed  in  about  9  inches  deep.  At  the  end  of  February  and  early 
in  March  the  trials  were  planted  beginning  with  the  first  earlies.  Two  feet 
were  allowed  between  the  drills  and  about  16  inches  between  the  sets.  A 
liberal  dressing  of  Peruvian  guano  was  sown  in  the  drills  during  the  planting 
( ^2  'tow  to  the  acre) ,  and  as  soon  as  the  tops  were  clearly  visible  they  were 
forked  between  and  earthed  up  ?•  fortnight  late^.  At  the  end  of  May,  when 
the  plants  were  growing  strongly,  they  were  sprayed  with  Bordeaux  mixture, 
and  again  after  a  fortnight.  The  result  was  that  practically  no  blight  {Phy- 
tophthora  infestans)  was  seen  on  the  early  varieties.  During  the  early  part 
of  July,  the  disease  was  noticed  in  the  second  early  and  main  crop  varieties. 
Fortunately,  however,  this  only  affected  the  haulm,  as  at  digging  time  hardly 
i  per  cent  of  the  tubers  were  affected,  a  lesult  which  is  no  doubt  entirely 
due  to  the  spraying  with  Bordeaux  mixture. 

The  following  are  the  average  crojjs,  per  acre,  obtained  : 

Tons  Cwts 

First  Earlies:     Midlothian  Earty 12  10 

Sharpe's  Express 12  8 

Witch  Hill 10  18 

Dunottar  Castle 10  14 

Second  Earlies :  Great  Scot 24  18 

Edinburgh  Castle 19  12 

Bobbie's  Favourite ig  12 

Stirling  Castle I'i  10 

Arran  Chief 16  10 

Suttons  Flourball 14  i7 

White  City 10  8 

1276  -  Experiments  on  the  Manuring  of  Potatoes  in  Germany.—  \vrber p. and kle- 

■B-ERGE-R,in  Journal  fiir  LanduirlscJiafl, Vol.  61,  Part  3,  pp.  iSi-igg.  Berlin,  October  19, 191 6. 

Experiments  have  been  made  to  determine  how  the  yields  of  potatoes 
and  starch  are  affected  on  sandy  soils,  loams  and  clays,  when  a  manure 
containing  phosphate  and  potash  is  supplemented  by  one  or  other  of  the 
following  nitrogenous  fertilisers  :  ammonium  sulphate,  calcium  c^'anamide, 
ammonium    nitrate,    purin. 

In  each  experiment  the  manure  applied  per  acre  consisted  of  3  Y2  ^wt. 
basic  slag  and  i  14  cwt.  potash  salts  (40  per  cent),  together  with  the  nitro- 
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genous  manure,  either  i  14  cwt.  ammonium  sulphate,  i  i<,  cwt.  cyana- 
mide,  ^/^  cwt.  ammonium  nitrate  or  281.6  gallons  purin.  The  question 
of  the  effect  of  the  nitrogen  in  purin  and  the  commercial  manures  was 
approached  after  the  nitrogen,  potash  and  phosphate  requirements  of  the 
soils  had  been  determined.  All  the  manures,  except  ammonium  nitrate, 
were  spread  about  a  fortnight  before  seeding.  The  purin,  which  contained 
3  to  4  parts  per  thousand  of  nitrogen,  was  distributed  on  two  occasions, 
a  fortnight  and  a  week  before  planting.  Half  of  the  ammonium  nitrate 
was  applied  as  a  top  dressing,  when  the  young  plants  appeared,  and  the 
other  half  about  a  fortnight  later. 

The   soils   used   for   the   experiments   were  : 

i)  a  very  light  sandy  loam  derived  from  the  disintegration  of  banded 
sandstone,  deficient  in  chalk  and  potash. 

2)  a  stonj^  diluvial  soil,  rather  impervious,  deficient  in  chalk  and 
potash. 

3)  two  siliceous  loams  of  tertiary  age  containing  plenty  of  chalk 
and  a  sufficiency  of  potash. 

4)  two  clay  soils  derived  from  disintegrated  basalt,  containing  a 
fair  amount  of  chalk  and  plenty  of  potash. 

The  farms  on  which  the  experiments  were  carried  out  are  worked 
under  the  system  of  intensive  cultivation. 

The  land  was  prepared  about  the  middle  of  April,  the  manures  were 
applied  at  the  end  of  the  month  and  Industr^^  potatoes  were  planted  in 
rows  between  May  7  and  11.  The  development  of  the  crops  was  normal, 
but  those  on  the  sandy  land  suffered  from  drought  in  the  summer  of  1915. 

The  results  of  the  experiments  were  set  out  in  tables  from  which  the 
following  conclusions  have  been  drawn,  showing  the  great  importance  of 
the  use  of  manure  : 

i)  Nitrogen  is  usually  the  factor  which  determines  the  yield  of 
potatoes,  particularly  on  good  clay  soils,  but  on  sand}^  soils  mineral  manures 
(potash,  phosphate)  seem  to  be  more  important  in  this  respect. 

2)  A  maximum  yield  cannot  be  obtained  on  strong  land  without 
potash  and  phosphate  manuring,  even  with  heavy  applications  of  nitrogen. 

3)  Of  the  nitrogenous  manures  tested  anmionium  sulphate  always 
gave  the  best  results  on  all  types  of  soil,  though  cyanamide  and  ammonium 
nitrate  were  not  far  behind. 

4)  Purin  gave  such  satisfactory  results  that  it  can  be  strongly  re- 
commended as  a  manure  for  potatoes. 

5)  The  highest  starch  jdelds  were  obtained  with  potash  and  ]jhos- 
phates  without  the  addition  of  nitrogen.  Purin  only  caused  a  small  re- 
duction in  the  proportion  of  starch,  while  the  other  nitrogenous  manures 
brought  about  a  nmch  greater  decrease.  The  potato  seemed  to  be  very 
sensitive  to  the  use  of  cyanamide  and  ammonium  nitrate,  as  these  manures 
encouraged  rotting.  Potash  manuring  always  caused  an  increase  in  the 
proportion  of  starch. 

5)  The  quantity  of  nitrogen  applied  in  the  manure  is  not  always 
reflected  by  the  crop  yield.     For  example,  ammoniiun  sul])hate,  of  which 
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oiil^"  the  qo  per  cent  was  used  on  clay  land,  gave  better  results  than  ammo- 
niuin  nitrate  was  not  [completely  assimilated  by  the  plant  or  that  it 
was  utilised  for  stem  and  leaf  production  to  a  greater  extent  than  the  am- 
monium sulphate. 

7)  The  experiments  show  that  the  nature  of  the  nitrogenous  manure 
has  a  very  great  influence  upon  the  utilisation  of  potash  and  phosphoric 
acid.  These  two  substances  are  used  to  the  greatest  advantage  in  the 
presence  of  ammonium  sulphate,  annnoniimi  nitrate  and  cyanamide,  in 
the  order  named. 

8)  Purin  is  very  satisfactory,  especially  on  clay  soils,  so  that  it 
deserves  special  attention  on  this  account. 


FORAGE  CROPS, 

MEADOWS 
AND    PASTURES 


1277  -  Pasture  Problems:  Indigenous  Plants  in  Relation  to  Habitat  and  Sown 

Species.  —  vStapledon   R.    G.   and    Jenkin    T.    J.,  in  Journal  of  Agricultural   Science, 
Vol.  VIII,  Part  I,  pp.  26-64.  Cambridge,  September  1916. 

The  aims  of  the  present  paper  are  a)  to  trace  the  relationship  that 
exists  between  the  several  indigenous  plants  that  contribute  to  the  herbage 
of    different    types    of    grassland  : 

b)  to  follow  the  progressive  changes  that  occur  on  fields  (down  to 
grass  for  a  varying  number  cf  years,)  belonging  to  these  types  ; 

c)  to  follow  the  competitive  interaction  between  sown  and  indi- 
genous species  ; 

d)  to  contrast  the  effect  on  the  herbage  of  continual  mowing  and 
continual  grazing. 

Most  of  the  data  presented  are  derived  fioni  investigations  in  South 
and  Mid  Wales,  but  occasional  examples  are  given  from  North  Wales  and 
the  Cots  wolds. 

A  distinction  is  drawn  between  natural  and  semi-natural  types  of 
grassland.  Natural  types  are  those  which  historical  evidence  suggests 
have  never  been  extensively  under  the  plough  or  manured  and  which,  if 
broken  or  manured  at  a  remote  period,  have  completely  reverted  to  type. 
Semi-natural  types  are  those  which  have  certainly,  at  one  time  or  another' 
been  under  the  plough  and,  at  all  events,  manured  during  the  rotation 
previous  to  reverting  to  grass.  The  semi-natural  types  ma}^  be  further 
classified  as  untended,  those  which  have  been  ploughed  and  probably  ma- 
nured 50  to  100  years  ago,  and  tended,  those  which  have  been  down  to 
grass  for  20  to   50  years. 

Grassland  plants  may  be  divided  into  the  following  classes,  which 
are  applicable  to  all  districts  and  to  all  tjq^es  of  grassland. 

a)  Primary  indigenous  species,   which  colonise  natural  grassland. 

b)  Secondary  indigenous  species,  which  come  in  without  having 
been  sown  and  which  contribute  largely  to  the  herbage  on  semi-natural 
types  of  grassland. 

c)  Tertiary  indigenous  species,  which  come  in  by  themselves  on 
young  leys  but  which  disappear  as  the  fields  approach  the  semi-natural 
type. 

d)  Locally  exotic  species,  which  are  indigenous  to  a  district  but 
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which  do  not  naturally  contribute  to  the  flora  of  a  well  marked  type  of 
grassland. 

e)  Exotic  species,  which  are  not  indigenous  in  a  district. 

The  number  of  primary  species  on  most  types  of  grassland  is  not 
considerable.  When  a  field  long  under  arable  cultivation  is  put  down  to 
grass  the  primary  species  are  usualh^  late  to  come  in  ;  this  is  particularly 
true  of  Bromus  credits,  Molinia  caerulea,  Nardus  sfricta,  Triodia  decumbens 
and  Festitca  ovina  ;  and  if  they  come  in  early,  they  do  not  rapidly  make 
their  contribution  to  the  herbage,  i.e.  they  may  fall  below  their  minimum 
or  exceed  their  maximum  figmes.  Primary  species  which  sometimes 
come  in  early  are  frequently  met  with  as  arable  weeds,  such  as  Poa  tri- 
vialis  and  Festuca  nihra  at  lower  elevations  and  on  the  better  soils,  and 
Agrostis  vulgaris  on  the  poorer  soils. 

The  various  stages  in  the  process  of  stabilisation  of  semi-natural 
grassland  —  through  tended  to  untended  and  thence  into  natural  t3^pes  — 
may  be  summarised  thus  : 

At  20-30  years,  under  the  influence  of  periodic  manuring  and  compa- 
ratively heavy  grazing  with  cattle  and  sheep  the  secondary  species  {Cy- 
nosurus  cristatus,  Trifoliiim  repens,  Plantago  lanceolata  etc)  are  still  abun- 
dantly represented  ;  the  primarj^  species  {Agrostis  vtdgaris,  Festuca  ovina 
and  the  heath  herbs)  are,  however,  beginning  to  take  a  prominent  plac^ 
in  the  herbage. 

At  50-100  3'ears  the  primary-  species  have  gained  considerably  but  do 
not  yet  stand  in  their  normal  relation  to  each  other ;  the  secondary'  species 
aie  much  reduced. 

After  100  years  the  influence  of  the  original  disturbance  and  of  manur- 
ing is  now  finally  lost ;  the  grazing  is  generally  by  sheep  only,  the  nett 
result  being  that  the  primary  species  have  completely  suppressed  the  se- 
condary species. 

The  relation  of  primary  and  secondary  species  to  their  commercial 
and  sown  counterparts  is  as  follows  : 

a)  The  commercial  seed  does  not  appreciably^  hasten  the  appearance 
nor  add  to  the  contribution  of  the  desired  plant.  This  is  true  of  sowing 
Festuca  ovina  or  other  fine  leaved  fescues  and  is,  in  many  cases,  equally 
true  of  Anthoxanthum  odoratnm  ;  the  inclusion  of  such  seeds  in  mixtures 
is  not  justified  economically.  It  is  far  from  certain  that  the  commercial 
Trijolium  repens  seed  produces  a  lasting  plant,  as  on  many  soils  phosphatic 
manure  is  all  that  is  necessar}-  to  hasten  the  appearance  of  the  indigenous 
plant. 

b)  The  commercial  seed  may  produce  a  great  bulk  of  the  required 
plant  in  the  earh-  years  of  a  Ic}'  (far  more  than  the  indigenous  species  would 
attain  to  naturally  at  any  time).  The  behaviour  of  Lolinm  peremie  sown 
on  good  soils  is  an  excellent  example.  Under  these  circumstances  good 
seedings  of  the  commercial  seed  is  economically  justified,  especiall}^  if  hay 
is  required  in  the  early  years  of  the  lej-. 

c)  The  commercial  seed  may  hasten  the  appearance  of  the  desired 
plant  and  cause  it  to  bulk  somewhat  more  largely  in  the  early  )'ears  of  a 
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le}''  than  it  otherwise  would,  but  there  is  always  some  risk  of  the  sown 
plant  interfering  with  the  development  of  the  definitely  lasting  indigenous 
species.  Good  examples  are  Poa  trivialis  and  Cynostirus  cristatiis  ;  a 
knowledge  of  general  conditions  would  often  suggest  excluding  the  former 
from  a  mixture,  while  the  amoimt  of  seed  of  either  that  might  be  advan- 
tageously used  needs  further  local  investigation. 

The  desirability  or  otherwise  of  sowing  the  commercial  seed  of 
locall}-  exotic  species,  or  of  but  slightly  secondary  species,  is  easily  deter- 
mined. The  commercial  seeds  lead  to  good  results  or  they  do  not.  If 
the  commercial  seed  produces  plants  that  are  found  to  succeed  it  is  however 
nearly  always  necessary  to  sow  liberally  ;  this  is  particularly  true  of  Dac- 
tylis  glomerata,  Festuca  elatior,  Cichorinm  Intyhus,  Phleiim  pratense  and 
A  rrhenathenim  avenaceum. 

It  is  difficult  to  account  for  the  spontaneous  appearance  of  primary 
and  secondary  species  (and  of  some  locall}^  exotic  species,  as  Holcus  lanatus, 
Bromtis  mollis  et  spp.  and  Phleum  pratense,)  on  land  long  under  the  rotation 
when  put  down  to  grass,  especially  when  more  or  less  isolated  from  natural 
or  semi-natural  grasslands.  The  available  evidence,  however,  suggests 
that  : 

a)  Many  species  remain  on  the  land  as  arable  weeds  on  the  soils 
that  suit  them,  as  Poa  trivialis,  Agrostis  vulgaris,  Festuca  rubra  and  Ra- 
nunculus  repens. 

h)  The  seeds  of  many  species  are  probably  introduced  by  the  wind, 
as  Holcus  lanatus,   Anthoxanthum  odor  alum. 

c)  The  seeds  of  many  species  are  certainh^  introduced  as  impurities 
(useful  and  otherwise)  in  the  sown  seeds,  as  for  example  Phleum  pratense 
(in  Trijolium  hybridum),  Plantago  lanceolata  (in  Tri folium  spp.)  Holcus 
lanatus,  and  Bromus  mollis  et  spp.  (in  Lolium  spp.) 

d)  There  seems  little  doubt  that  the  seeds  of  a  great  number  of 
species  are  capable  of  lying  dormant  for  long  periods  in  the  soil ;  in  parti- 
cular this  m.ay  be  true  of  Trifolium  repens  and  T.  minus,  Cynosurus  cris- 
tatus,  Poa  spp,  Phleum  pratense  and  Festuca  ovina. 

The  data  brought  forward  in  this  paper  would  seem  further  to  justif}'' 
the  following  broad  generalisations  with  regard  to  both  experimental 
work  on  grassland  and  the  whole  problem  and  economics  of  putting 
land  down  to  grass. 

i)  Experimental  plots  dealing  with  seed  mixtures  should  be  large 
(at  least  half  an  acre)  and  square  in  order  to  give  a  considerable  central 
zone.  The  hay  should  be  cut  as  early  as  possible  to  avoid  seeding  and  the 
carriage  of  seed  from  plot  to  plot.  No  series  of  plots  can,  henceforward, 
be  regarded  as  complete  without  a  control  plot,  which  control  should  not 
be  seeded  (with  grasses  and  clovers)  biit  left  to  the  indigenous  species  to 
colonise.  The  control  plot  should,  of  course,  be  subjected  to  the  same 
cultivations,  receive  the  same  manures,  and  grow  the  same  nurse  as  the 
seeded  plots. 

2)  Undoubtedly  when  putting  land  down  to  long  duration  grass 
as  much  or  more  can  be  done  b}^  making  the  habitat  as  suitable  as  possible 
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to  the  desirable  indigenous  species  as  by  including  their  commercial 
counterparts  in  the  mixture.  The  commercial  permanent  grasses  are  far 
more  valuable  for  say  4-6  year  leys  than  they  are  for  permanent  grass  as 
such. 

Poa  spp.  and  Cynosurus  cristahis  to  some  extent  tide  a  field  over  its 
critical  third  and  fourth  years  in  proportion  to  the  sowing,  but  in  the  later 
years  the  amount  of  the  original  seeding  becomes  of  small  significance 
compared  to  the  influence  of  proper  manuring  and  general  management. 
Speaking  generally  pasture  conditions  favour  the  valuable  indigenous 
species  better  than  meadow  conditions.  On  poor  soils  especially  we  are 
accumulating  evidence  to  show  that  rape  (folded  on  the  land)  is  a  much 
better  nurse  than  oats  or  barley  (removed  from  the  field). 

3)  Our  indigenous  herbage  plants  offer  a  promising  field  for  study. 
Nor  should  modern  investigators  confine  their  attention  to  grasses  and 
clovers  onlj-,  with  the  exception  of  but  a  few  miscellaneous  herbs.  The 
authors  of  the  present  paper  have  been  struck  in  the  course  of  their  work 
by  the  extent  to  which  such  plants  as  J  uncus  squarrosus,  J.  Gerardi,  J. 
articulatus,  Bellis  perennis,  and   Statice  maritima,  are  relished  by  stock. 

It  is,  however,  most  desiderable  to  study  the  locally  successful  varieties 
of  Festuca  ovina,  Festuca  rubra,  (with  the  other  fine  leaved  fescues),  Poa 
trivialis,  Poa  pratensis,  Lolitmi  perenne,  and  Cynosurus  crisfatus,  with  a 
view  to  estimating  their  relationship  to  the  commercial  counterparts  and 
if  necessary  with  a  view  to  establishing  local  supplies  of  the  indigenous 
seed. 

The  plants  occuring  in  the  district  studied  are  given  in  classified  lists 
of  primary,  secondary,  locally  secondary,  locally  exotic  and  exotic  species. 

A  bibliography  of  20  references  is  appended. 

1278  -  Comparative  Yields  of  Hay  from  Several  Varieties  and  Strains  of  Alfalfa  in 

South  Dakota,  U.  S.  A.  —  Hume  a.  N.  and  Champlin  M.,  in  South  Dakota  State  College 
of  Agriculture  and  Mechanic  Arts,  Agricultural  Experiment  Station,  Bulletin  No.  163, 
pp.  282-243.  Brookings,  South  Dakota,  January  1916. 

Various  kinds  of  alfalfa  were  tested  at  the  Stations  at  Brookings, 
Highmore,  Eureka  and  Cottonwood  from  1913  to  1915. 

The  following  results  were  obtained  from  strains  of  Medicago  sativa, 
tested  on  plots  of  one  tenth  acre  in  extent. 


strain 


South  Dakota 
number 


Serial  plant 

introduction 

number 


Average  yield 

per  acre 

lbs. 

2565 

2532 

2527 

Vale  .  .  . 
Grimm  .  . 
Turkestan . 


22 
162 
240 


29  988 
981 


1772 


FORAGE   CROPS,    MEADOWS   AND    PASTURES 


The  jaelds  given  above  are  those  of  the  first  cutting  only,  as  the  second 
cutting  was  made  after  the  alfalfa  had  seeded.  The  differences  are  too 
small  to  allow  definite  conclusions  to  be  drawn  as  to  the  relative  value  of 
the  three  strains.  Sometimes,  however,  Turkestan  seed  is  imfavourably 
regarded  on  some  of  the  Eastern  markets,  while  the  others  meet  with 
approval. 

Strains  of  Medicago  falcata  were  tested  at  Brooking  from  1910-1915, 
with  the  results  shown  in  the  following  table  : 


strain 


These  ^delds  of  hay  were  obtained  from  one  cutting  ;  usually  Medicago 
falcata  can  only  be  cut  once  in  a  season,  and  consequently  it  does  not  give 
such  good  crops  as  strains  of  Medicago  sativa,  which  alwa5^s  produce  a  second 
and  even  a  third  cutting. 

The  paper  under  discussion  gives  a  ver}'  detailed  history  of  the  intro- 
duction of  different  kinds  of  alfalfa  into  South  Dakota,  with  a  full  descrip- 
tion of  the  various  strains  of  M.  sativa  and  M.  falcata.  Numerous  strains 
of  alfalfa  seem  to  be  natural  hybrids  between  the  two  species,  and  on  this 
assumption  they  have  been  named  Medicago  media.  The  strains  of  M. 
media,  M.  nithenica  and  M.  plaiycarfm  which  have  been  introduced  into 
South    Dakota    are    described. 

1279  -  Silage  from  Green  Forage  in  Java.  —  Shimmel  e.,  in  rcysmannia,  Year  xxvi, 

No.  II.  Batavia,  191 5. 

In  many  parts  of  Java  there  is  a  dearth  of  green  forage  during  the  dry 
season  (east  monsoon)  and  consequently  the  feeding  of  the  livestock  is 
often  very  defective. 

Attempts  have  been  made  in  the  Buitenzorg  Gardens  to  make  silage 
from  a  Bengal  grass  {Panicum  maximum)  which  is  often  grown  in  Java. 
The  silos  consisted  of  holes  dug  in  well  drained  soil,  and  were  3  feet  deep 
and  6  feet  acioss.  Each  was  filled  with  2860  lbs.  fresh  grass  in  full  flower, 
about  three  months  old,  care  being  taken  to  slightly  raise  the  centre  of  the 
heap  so  that  the  rain  should  run  off  quickly.  When  the  silos  were  three 
parts  full  they  were  coveied  with  large  stones  and  then  with  a  layer  of 
earth  i6  inches  thick  to  prevent  any  penetration  of  air.  They  were  opened 
three  months  later  and  then  contained  acid  silage  of  high  quality  which 
was  much  appreciated  by  the  animals. 

It  was  found  that  50  per  cent  of  the  fresh  grass  was  converted  into 
useful  silage  after  making  allowance  for  loss  of  water  and  for  the  grass 
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which  was  spoiled  by  contact  with  the  sand  at  the  sides  of  the  silo,  20 
to  30  per  cent  of  the  nutritive  constituents  of  the  fresh  grass  were  lost 
in  the  process  of  conversion  irito  silage,  except  as  regards  fats  and  mineral 
substances.  A  mixture  of  equal  parts  of  fresh  forage  and  Panicum  maxi- 
mum silage  is  recommended  for  use  in  times  of  scarcity. 


1280  -  The  Cohune  Palm  (Attalea  Cohune)  and  its  Products  (O,  —  mokris  c.  d., 

in  La  Hacienda,  pp.  376-379.  Buffalo,  X.  Y.,  September  igi6. 

The  fruit  of  this  palm  contains  a  kernel  which  yields  aboiit  .|0  per 
cent  of  an  oil  that  is  said  to  be  superior  to  cocoanut  oil.  It  has  been  ex- 
tracted for  several  years  and  has  been  used  in  place  of  ordinary  burning 
oil.  As  a  matter  of  fact  this  palm  oil  is  suitable  for  other  more  important 
commercial  uses.  The  Cohune  grows  in  the  region  between  South  Mexico 
and  Columbia  and  attains  its  best  development  in  British  Honduras,  Gua- 
temala and  the  Honduras  Republic.  In  the  latter  country  the  soil  of  the 
forests  is  rich,  marly,  and  of  excellent  quality.  The  trees  grow  about  5 
3^ards  apart  and  the  fruits  form  enormous  bunches  which  sometimes  weigh 
as  much  as  165  lbs.  each.  The  average  5aeld  of  one  tree  is  1  000  nuts  per 
annum,  though  some  specimens  will  produce  twice  as  many.  By  means 
of  ether  rather  more  than  40  per  cent  of  oil  can  be  extracted  from  the 
kernel  ;  the  cake  contains  2.5  per  cent  of  nitrogen  and  can  be  used  as  cattle 
food. 

Cohune  oil  saponifies  easily  and  furnislies  an  odourless  soajj  which 
niaj'  prove  to  be  useful  in  the  manufacture  of  fine  soap.  The  fibrotts  pe- 
ricarp, which  is  about  ^  inch  thick,  also  contains  some  fat.  If  factories 
are  put  up  for  the  extraction  of  tlie  oil  from  the  kernels  by  means  of  sol- 
vents it  might  be  worth  while  to  extract  the  fats  from  the  pericarps  as 
well,  \\1ien  freed  from  fibre  the  fruit  is  2-2  ^  inches  long  and  about  i  y^ 
inches  across.  The  shell  is  very  hard  and  is  about  14  ^^ich  thick,  while 
the  kernel  is  as  big  as  a  large  nutmeg. 

In  order  to  produce  the  oil  on  a  large  scale  for  export  machines  must 
be  used  to  crack  the  stones.  This  is  a  very  difficult  problem  to  solve,  as 
the  machines  nuist  needs  work  with  great  force,  with  the  result  that  the 
kernels  are  smashed  as  well  as  the  shells. 

This  palm  serves  other  useful  purposes  :  houses  are  thatched  with 
the  leaves  ;  the  leaf  stalks  are  woven  with  osiers  and  cord  into  fences  and 
mats  ;  the  pith  of  the  central  stem  can  be  used  instead  of  cork  for  mount- 
ing insects  ;  cord  and  hammocks  are  made  from  the  fibres  of  the  young 
leaves.  The  sap  makes  a  refreshing  drink,  which  is  not  so  much  used  now 
as  formerlv. 


CROP.5  YIELD- 
ING OILS,  DYES 
AND    TANNINS 


(i)  See  also  B.  1913,  No.  1038. 
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1281  -  Hevea  in  Java.  —  I.  Vriens  J.  G.  C,  Planting  and  Thinning  of  Hevea,  in  Mededee- 
lingen  van  den  Adviseur  der  A.  V.  R.  0.  S.  No.  4,  pp.  45-49.  —  II.  Stet.,  The  Fall  of 
Young  Leaves  in  Hevea.  Id.  pp.  59-60.  Medan,  1916. 

I.  Various  opinions  are  held  as  to  the  advantages  of  close  planting 
of  Hevea  followed  later  by  thinning  out.  The  author  puts  forward  the 
special  advantage  of  this  method  in  the  ujikeep  of  the  ])lantations,  and 
expresses  his  personal  opinion  that  it  is  best  to  plant  the  trees  24  X  24 
feet  apart  as  a  maximum  and  19  x  18  feet  as  a  minimum.  The  young 
plants  should  be  very  carefully  selected  from  the  nurseries. 

The  plantations  must  be  kept  well  thinned  in  order  that  light  can 
penetrate  everywhere.  Good  drainage  is  essential  and  care  must  be  taken 
that  the  water  has  free  outlet.  Pruning  should  be  avoided  and  the  plan- 
tations must  be  weeded  every  year. 

II.  The  leaves  of  Hevea  sometimes  fall  in  the  young  stage.  This 
defoliation  alwaj'^s  occurs  after  prolonged  rains,  and  it  is  attributed  to 
climatic  causes,  as  no  trace  can  be  found  of  the  presence  of  any  crypto- 
gamic  disease. 

1282  -  Some  Experiments  on  the  Coagulation  of  Hevea  Latex  without  the  Use  of  Acetic 

Acid.  —  Gerter  Dr.  K.  and  Swart  Dr.  N.  L-  in  M ededeelingen  van  de  Vereeniging  Rubber 
Proefstation  West- Java  No.  6,  Bandoeng,  19 16. 

Thea  author  gives  as  result  of  his  investigations  on  the  coagulation 
of  Hevea  latex  the  following  summary  : 

1.  If  latex  with  an  addition  of  0.3  per  cent  of  sugar  is  allowed  to 
stand  overnight,  coagulation  occurs  b}^  lactic  acid  fermentation,  putre- 
faction being  inhibited. 

2.  The  so  called  slow  coagulation  of  latex  by  means  of  small  quanti- 
ties of  acetic  acid  (0.3  gr.  per  liter)  is  also  caused  by  lactic  acid  from  bac- 
terial growth. 

3.  In  order  to  get  complete  coagulation  by  the  sugar  process  the 
addition  of  20  to  25  per  cent  of  water  to  the  undiluted  latex  may  be  recom- 
mended, this  quantity  being  diminished  according  to  the  concentration 
of  the  latex  received  in  the  factory. 

4.  On  a  factory  scale  the  following  proportions  have  been  used  ; 

1.75  ly-  lates,  containing  about  35  per  cent  of  dry  rubber. 
50    ly-  of  water. 

400-450  gr.  of  sugar'. 

5  Under  the  above  conditions  the  acidity  of  the  serum  after  18 
hours  has  rather  a  constant  value  corresponding  to  0.3  per  cent  of  acetic 
acid. 

6.  The  addition  of  serum  of  the  former  coagulation  maj'  sometimes 
be  of  use  inhibiting  putrefactive  changes. 

7.  To  prevent  the  formation  of  a  coloured  layer  on  the  rubber  it 
is  advisable  to  pour  water  on  its  surface  as  soon  as  coagulation  is  setting  in. 

8.  In  laboratory  experiments  small  quantities  of  bisulfite  of  soda 
had  no  disturbing  influence  upon  the  fermentation  :  on  a  large  scale  however 
the  results  hitherto  have  not  been  satisfactory. 
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9.  The  sugar  process  can  only  be  used  in  preparing  crepe-rubber 
because  of  the  porous  state  of  the  clot,  gas  bubbles  being  formed  during 
the  fermentation. 

10.  Other  coagulants  have  been  discussed,  chiefly  in  view  of  the 
preparation  of  sheet-rubber. 

IT.  Thereby  attention  was  drawn  upon  the  dangers  involved  by 
the  use  of  coagulants  such  as  sulfuric  acid,  puruh  and  aluin. 

12.  The  acidity-  of  coconiit  watei  after  fermentation  did  not  exceed 
0.45  per  cent  of  acetic  acid. 

13.  It  was  found  that  rubber  prepared  by  the  sugar  process  had 
the  same  viscosity  index  as  a  control  sample  made  by  means  of  acetic  acid 
from  the  same  batch  of  latex. 

14.  The  mechanical  properties  were  found  to  be  identical. 

1283  -  Studies  in  Indian  Sugarcanes,  No.  2.  —  barber  C.  a.  [Government  Sugarcane  Ex-        SUGAR   CROPS 
pert,  Madras),  in  Memoirs  of  the  Department  of  Agriculture  in  India  ("  Sugarcane  Seedlings, 
including  some  Correlations  between  Morphological  Characters  and  Sucrose  in  the  Jioice  ") 
Botanical  Series,  Vol.  VIII,  No.  3,  pp.  103-198.  Plates  I-XXIX  and  numerous  tables.  Cal- 
cutta, July  1916. 

The  present  contribution  to  the  study  of  sugarcane  seedlings  in  India 
is  divided  into  4  sections.  The  first  of  these  deals  with  the  material  avail- 
able and  contains  an  enumeration  of  the  seedlings  thtis  far  raised,  with 
notes  as  to  the  chief  difficulties  encountered  and  the  means  by  which  thes 
have  been  overcome.  The  second  discusses  the  differences  noted  in  the 
youthful  characters  of  the  seedlings  before  planting  out  and  at  maturity.  The 
next  section  treats  of  the  mode  cf  analyses  adopted  and  the  variations  in 
the  juice  of  the  seedlings  as  regard  sucrose  content,  and  the  last  summarises 
the  correlations  thus  far  studied  between  the  characters  of  mature  seedlings 
and  the  amount  of  sucrose  in  the  juice. 

The  experiments  were  conducted  at  the  Government  Cane  Breeding  Sta- 
tion at  Coimbatore  in  the  Madras  Presidencj^  with  a  certain  amount  of  pre- 
liminary work  at  the  Botanical  Garden  attached  to  the  local  Agricultural 
College. 

I.  —  Enumeration  of  the  seedlings  raised.  —  The  failure  of  pre- 
vious sporadic  attempts  at  raising  cane  seedlings  in  India  is  probably  due  to 
the  fact  that  fertilization  was  not  property  effected  owing  to  the  immature 
state  of  the  pollen  used.  A  detailed  study  of  cane  inflorescences  has  shown 
that  the  pollen  is  only  fully  developed  where  the  anther  locales  have  deliisced. 
It  has  been  found  that  if  the  authers  do  not  open  when  the  flowers  mature 
they  remain  closed  permanently  ;  it  is  therefore  clear  that  the  first  essential 
to  raising  canes  from  seed  is  that  only  flowers  should  be  used  in  which  the 
anthers  dehisce. 

The  sugarcane  commences  to  flower  at  Coimbatore  in  October  and  most 
of  the  seedlings  are  obtained  during  the  following  2  months.  They  are  plantd 
out  in  the  field  when  about  6  months  old  and  are  ready  for  harvesting  and 
analysis  after  another  12  or  18  months  from  sowing.  In  this  way  the  seed 
lings  obtained  during  any  particular  season  are  designated  by  the  years 
of  sowing  and  of  chemical  analyses. 
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Tai 

JI.EI 

—  Vitality  of  Sugarcane 

Seed. 

Variety 

Date 

of 
collection 

1 

a! 

.S 

1 

2- 
■2 

i 
1 

April  I 

June  I 
July  r 

M 

Remarks 

Madras  N''2     .    . 
Madras  N"  6   .    . 

Saretha 

Java 

B.  208   

Striped  Mauritius 

9th  Dec.  1914 
ijlhDec.  1914 
i4thDec.  1914 
4th  Jan.  1915 
5th  Jan.  1915 
Do     .    .    .    . 

500 
500 
500 
500 
500 

200 

500 
500 
500 
500 
500 
200 

300 
300 
500 
300 
300 
100 

200 
200 
300 

100 
I,ess 
than 

100 

50 

100 

100 

200 

50 

12 

12 

20 
20 
40 
0 
5 
0 

0 
0 

^ 

0 

Equal  quantities  of  pound- 
ed  arrow  were    sown 
in  the  first  five.   Some 
seed  remained  capable 
germination  for   sown 
months.     The  seed  of 
Saretha   survived    the 
longest    and    that    of 
B     208  had    least     vi- 
tality. 

A  less  quantity  of  arrow- 
sown. 

During  the  periods  1911-13,  1912,14,  1913-15,  1914-1916,  several  thou- 
sands of  seedling  were  raised  from  seed  derived  from  local  varieties  or  from 
arrows  collected  from  various  parts  of  India.  The  data  relating  to  these 
seedlings  —  parentage  (whether  selfed  or  crossed),  percentage  of  open  an- 
thers, germination  etc.  —  are  collected,  in  a  series  of  tables.  In  the  present 
summary  space  only  allows  of  attention  being  paid  to  points,  of  more  general 
interest.  For  instance,  in  1914,  owing  to  the  somewhat  saline  nature  of  the 
soil  of  the  experimental  plots  and  to  the  qualit}'  of  the  irrigation  water,  some 
interesting  data  were  obtained  as  to  the  great  variation  in  the  capacity  of 
different  canes  to  resist  saline  soil  and  water,  some  growing  strongly  and  ra- 
pidly while  others  die  out  completely. 

The  stody  of  the  cause  of  airowing  in  the  cane  has  led  to  frujtful  results, 
There  are  2  cane-planting  seasons  in  the  neighbourhood  of  Coimbatore, 
one  in  February-March  and  one  in  July-August  or  even  later.  The  former 
is  in  vogue  on  garden-land  irrigated  by  wells  and  the  latter  on  wet  lands  under 
tanks.  From  a  special  study  of  each  field  from  which  arrows  were  obtained 
in  the  neighbourhood  it  soon  became  evident  that  canes  planted  in  February- 
March  do  not  usually  flower  while  those  planted  at  any  time  between  Aug.- 
Nov.  do  so  in  the  following  Oct. -Nov.  if  allowed  to  remain  in  the  ground. 
In  the  wet  land  generally  the  canes  are  more  likely  to  flower  and  this  has 
found  to  be  the  case  even  when  they  are  planted  as  early  as  April-May. 
The  result  of  an  experimental  arrowing  plot  under  these  latter  conditions 
was  eminently  satisfactor}-.  Among  others,  some  12  Notth  India  caries  bore 
arrows,  some  for  the  first  time  on  record.  Unfortunately,  in  most  of  these 
the  stamens  remained  obstinately  closed  but  it  is  hoped  to  overcome  this 
drawback  b}'-  crossing  a  hardly  North  Indian  indigenous  cane  with  a  richer 
exotic  one  provided  they  can  be  induced  to  flower  simultaneoush'. 

During  the  last  period,  1914-1916,  experiments  were  carried  out  on  the 
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vitality  of  cane  seed.  The  results,  as  shown  in  the  appended  table  I  are 
interesting  as  it  is  evident  that,  with  proper  care,  cane  seed  retains  its  vita- 
lity for  a  condiderable  period. 

II.  —  Variation  in  Morphologicai,  Characters.  —  Under  this  head- 
ing are  considered  variations  in  vigour  and  size,  general  habit,  erectness 
of  young  shoots,  tillering,  width  and  colour  of  leaves,  colour  and  thickness 
of  canes.  Between  some  of  these  characters  a  certain  amount  of  correlation 
is  observed  which,  though  not  definitely  settled,  at  least  gives  the  impres- 
sion that  further  study  will  show  that  certain  infantile  characters  of  the  seed 
lings  will  be  found  to  be  related.  If  this  can  be  proved,  a  great  step  in  ad- 
vance will  be  made  as  all  present  indications  point  to  the  fact  that  any  clas- 
sification of  the  cultivated  sugarcanes  nmst  be  based  on  the  accumulation 
of  a  number  of  often  very  minute  morphological  characters,  which,  taken  to- 
gether, give  the  plant  an  indefinable  but  real  mode  of  habit.  With  regard 
to  vigour  and  size  the  seedlings  of  any  batch  though  raised  under  identical 
conditions  differ  greatly  in  size  and  vigour.  In  many  cases  it  has  been  noted 
that  seedlings  standing  out  from  the  rest  because  of  their  great  growth, 
have  a  comparatively  low  sucrose  percentage  in  the  juice.  Excessive  vigour 
in  a  seedling,  otherwise  than  a  cross,  is  therefore  not  altogether  a  desirable 
character. 

III.  —  Variation  in  the  Sucrose  Percentage  in  the  Juice.  —  In 
addition  to  the  usual  "  bulk  "  analyses  of  the  juice  at  harvest  time,  a  series 
of  preliminary  ("  petty  ")  analyses  were  made  before  that  date  as  the  seedling 
of  different  parentage  vary  very  considerably  in  their  order  of  ripening  and 
the  petty  analyses  give  an  idea  as  to  the  order  in  which  the  plots  should  be 
cut  for  final  anah^sis. 

Later  on,  as  the  bulk  analysis  at  crop  time  was  not  considered  a  sufti- 
cienth'  safe  guide,  it  was  decided  to  select  from  the  series  of  analyses  of  am' 
seedling,  that  containing  the  highest  reading  of  sucrose.  In  doing  this, 
however,  due  regard  was  paid  to  the  percentage  of  glucose  and  the  botanical 
description  made  at  crop  time. 

The  accompanying  table  II  giving  details  of  the  amount  of  sucrose  in 
the  juice  of  parents  and  seedlings  shows  considerable  variations  in  the  su- 
crose content  of  seedlings  of  the  same  parentage.  There  is  also  a  definite 
relation  between  parent  and  offspring  in  this  respect,  the  better  parents 
producing  the  better  seedlings.  The  analyses  of  the  special  crosses  also 
show  that  the  sucrose  in  the  seedlings  a])proximates  to  the  average  of 
the  two  parents.  In  other  cases  the  average  sucrose  of  the  seedlings  is 
generally  lower  than  that  of  the  parents  but  this  ma)^  be  due  to  the  fact  that 
it  was  not  always  possible  to  analyse  a  seedling  at  its  optimum. 

Table  III  shows  the  effect  of  different  soil  and  environmental  condi- 
tions on  the  quality  of  the  juice  of  seedlings.  It  will  be  seen  that  the  seed- 
lings respond  readil}^  to  changes  in  soil  and  water. 

The  question  as  to  the  permanence  of  the  juice  characters  of  cane  seed- 
lings when  propagated  as  sets  has  been  studied  but  the  data  are  as  yet  insufii- 
cient  for  definite  conclusions  to  be  drawn.  Both  the  period  of  the  3'ear  at 
which  canes  are  cropped  and  the  nature  of  the  weather  appear  to  influence 
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considerably  the  character  of  the  juice.  Extraordinary  variations  have  ben 
met  with  in  a  seedling  in  analysing  the  different  canes  in  the  clump.  This 
has  led  to  increased  care  in  sampling  and  the  discovery  that  certain  varieties 
produce,  in  a  given  clump,  two  kinds  of  cane,  differing  both  in  certain 
morphological  characters  and  in  time  of  origin.  In  anah'sing  the  juice  of 
canes  this  classification  into  earty  and  late  varieties  cannot  be  ignored. 

Taking  the  whole  series  of  selected  seedlings  during  the  last  3  seasons,  it 
is  seen  that  the  sucrose  content  in  the  seedlings  has  risen  continuously  as 
follows  : 


Table  IV.   —  Sucrose  in  the  Juice  of  Selected  Seedling. 


Number 
of  seed- 
lings 
growu 

i 
Over 
17% 

Over 
i8% 

Over 
19% 

Over 
20  % 
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The  standard  of  selection,  18% 
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18  %) 

sucrose  in  the  juice  and  over, 
together  with  vigorous  growth. 

IV.  Correlation  between  IMorphologicai,  Characters  of  Seed- 
lings AND  Richness  or  thir  Juice.  —  The  advantages  that  would 
accrue,  as  regards  economy  of  time  and  trouble,  trom  the  discovery  of  cor- 
relations between  morphological  characters  of  the  young  seedlings  with 
richness  in  juice  are  obvious  ;  but  there  are  special  difficulties  in  the  way  and 
the  principle  has  been  adopted  of  trying  first  to  find  such  correlations  in 
mature  canes  at  crop  time  and  later  to  attempt  to  correlate  infant  and 
mature  characters.  The  first  step  alone  has  been  tried  at  present  and  the 
following  correlations  have  been  studied  between  mature  characters  and 
sucrose  in  the  juice,  the  results  being  summarised  in  table  V  appended:  — 
correlation  between  the  amount  of  sucrose  in  the  juice  and  various 
leaf  and  cane  measurements  (width,  length  and  module,  or  length 
divided  by  width)  and  colour  of  cane,  and  correlations  between  leaf 
width  and  thickness  of  cane,  tillering  power  and  total  weight  of  seedling. 
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1284  -  Coffee  in  Java.  —  I.  Cramer  p.  J.  S.  Coffea  excelsa  in  Java,  in  Teysmannia,  Year 
XXVII,  Nos.  4  and  5,  pp.  211-223.  Batavia,  1916.  —  II.  Keuchenius  P.  E.  Notes  on  the 
Fertilization  of  Coffea  excelsa  in  Java,  in  Mededeelingen  van  het  Besnekisch  Proefstation, 
No.  20.  Surabaya,  191 5. 

I.  Co^gae.vce/sa  was  discovered  in  the  Congo  in  1904  by  A.  Chevalier, 
and  it  was  introduced  into  Java  through  the  State  Agricultural  Station, 
which  received  some  seeds  from  the  Colonial  Garden  at  Nogent-sur  Marne 
(France)  It  resembles  Coffea  liherica,  from  which  it  is  distinguished  by 
some  secondary  characters,  especially  by  the  smaller  fruits.  The  berry 
has  a  soft  water}^  pulp  and  a  tender  skin  which  is  easily  removed. 

Various  types  of  plants  were  raised  from  the  first  seeds  introduced  into 
Java  and  careful  selection  will  be  necessary  to  obtain  a  good  stock  for  cul- 
tivation. During  the  extraordinary  and  prolonged  droughts  of  the  last  few 
years  Coffea  excelsa  has  shown  greater  powers  of  resistance  than  other  spe- 
cies of  coffee. 

Investigations  on  selection  and  on  the  best  methods  of  cultivation  are 
being  carried  out  at  the  State  Experimental  Station. 

II.  Observations  have  been  made  on  the  different  ways  in  which  coffee 
is  pollinated,  as  insects  are  almost  entirely  absent  from  the  plantations.  The 
relative  positions  of  the  stamens  and  pistil  in  the  flower  makes  self-polUna- 
tion  very  difficult.  The  pollen  is  easily  shaken  down  on  lower  flowers,  and 
it  is  also  carried  by  the  wind.  It  is  therefore  probable  that  self  fertiliz- 
ation is  very  rare,  and  that  most  flowers  are  cross-fertilized. 


1285  -  New  Method  of  Detecting  Adulteration  in  Tea.  —  REHFousL-,in  Bulletin  de  la  So- 

ciete  botanique  de  Geneve,  2nd  Series,  Vol.  VIII,  Nos.  i,  2  and  3,  pp.  24-28.  Geneva,  January, 

February  and  March,  191 6. 

The  method  is  based  on  examination  of  the  stomates,  which  are  quite 
different  in  Thea  sinensis  from  those  in  any  of  the  other  leaves  used  for  adul- 
teration. In  the  stomates  of  Thea  the  guard  cells  possess,  on  their  inner 
surface,  a  very  strongly  marked  layer  of  cutin  which  is  prolonged  into  a  beak 
or  hook,  and  which  is  distinct  from  the  beak  which  closes  the  ostiole. 

Various  kinds  of  tea  have  been  examined.  The  stomates  of  Pecco  tea 
are  strongly  cuticularised  and  possess  the  characteristic  hooks.  Ceylon  tea 
is  made  from  rather  young  leaves  in  which  few  of  the  stomates  are  fully  de- 
veloped ;  the  cutin  is  less  marked  but  the  hooks  are  plainly  visible  although 
they  are  not  very  well  defined.  Both  characters  are  also  evident  in  Java  tea, 
black  tea  (vSouchong),  Imperial,  Congo,  Russian  tea  from  West  Caucasus, 
Shangai  green  tea,  Chinese  yellow  tea,  green  tea  from  South  Mongolia.  The 
same  characters  appear  even  in  the  sepals  of  Thea  sinensis. 

The  only  leaf  used  for  adulteration  that  bears  much  resemblance  to 
that  of  Thea  is  the  Camelia  leaf.  A  transverse  section  of  one  of  the  latter 
leaves  shows  that  the  stomates  are  quite  different  from  those  of'Thea.  for 
though  they  are  strongly  cuticularised  the  hooks  are  but  very  slightly  de- 
veloped. 
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1286  -  Investigations  about  the  Dying  out  of  Peppervines  in  the  Dutch  East  Indies.— 

II  Pepper-cultivation    in    Banka.  —    Rutgers  a.  a.  L-,    in  Mededeelingen  van  het 
Laboratorium  voor  Plantenziekten  No  19,  with  illustrations.  Batavia,  1916. 


SUMMARY 

I.  Pepper  wa?  introduced  in  Banka  about  40  years  ago  by  Chinese 
from  Riouw.  Since  20  years  the  Bankanese  (Malay  natives  in  Banka) 
have  been  planting  pepper,  imitating  the  Chinese.  The  export  from  Banka 
amounted  in  1913  to  2  ^'2  million  guilders  (over  £  200.000). 

II.  Pepper-cultivation  in  the  Dutch  East  Indies  has  two  distinct  forms : 
on  the  one  hand  the  cultivation,  as  practised  since  many  centuries  by  the 
Malay  in  Sumatra,  a  form  of  agriculture  based  on  exhausting  the  virgin 
soil  and  leaving  it  alone  afterwards,  on  the  other  hand  the  cultivation,  as 
practised  by  the  Chinese  a  refined  form  of  horticulture.  The  pepper  cultiva- 
tion in  Banka  is  of  the  latter  type. 

III.  The  pepper-cultivation  by  the  Chinese  in  Banka  is  marked  by  the 
following  characteristics  : 

A.  The  pepper  is  grown  at  dead  stakes  without  shadow. 

B.  By  careful  tillage,  big  plant  holes,  big  burAdng-trenches  and  the 
use  of  first  rate  cuttings  for  planting  vines  are  grown  with  an  extensive  and 
vigorous  root  system. 

C.  The  pepper  vines  continue  producing  20  or  even  30  years  as  a 
result  of  careful  cultivation  and  abundant  manuring  with  "  burnt  earth  ", 
oil-cakes,  cattle  manure,  fish  manure  etc. 

D.  The  average  production  of  each  vine  amounts  to  3  kattie  (=  4 
lbs.)  white  pepper  a  year. 

IV.  The  pepper  cultivation  by  the  Bankanese  is  a  cheap  imitation  of 
the  cultivalion  by  the  Chinese.  Tillage,  burying  of  the  young  vines  and 
manuring  are  ttsually  neglected.  The  vines  are  dying  out  within  9  years ; 
the  production  of  each  vine  is  less  than  i  kattie  (—  1.3  lbs.)  white  pepper 
a  year. 

V.  The  following  diseases  and  pests  have  been  fotmd  in  Banka  : 

A.  Prematurely  dying  out  as  a  result  of  planting  in  unsuitable  soil. 

B.  Prematurely  dying  out  a?  a  result  of  insufficient  care. 

C.  The  leaves  are  eaten  by  a  beetle  (Holotrichia  spec.) 
D.The  stems  are  eaten  by  termites. 

E.  The  fruits  are  damaged  by  a  small  weevil,  which  eats  small  holes 
in  the  unripe  seed. 

F.  On  the  leaves  lice  have  been  found. 

G.  I,arvae  have  been  found  boring  in  the  branches. 
H.  A  cobweb  fungus  has  been  found  on  the  leaves. 

VI.  The  peppervines  of  the  Bankanese  show  a  marked  difference  from 
those  of  the  Chinese  :  the  last-named  ones  produce  4  lbs.  white  pepper  a 
year  during  20  years,  the  fi.rst-named  ones  three  times  less  during  one  third 
of  that  time. 

There  is  no  other  reason  for  this  difference  than  the  careful  cultivation 
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by  the  Chinese  and  the  neglecting  of  several  necessary  measures  by  the 
Bankanese.  Which  of  the  ineasiAres  of  the  Chinese  is  the  most  important 
cannot  be  stated  theoretically.  Only  experiments  especially  arranged  for 
this  purpose  can  settle  this  point. 

1287  -  Notes  on  the  Extraction  of  Citronella  Oil.  —  Jong  a.  w.  K.in  Teysmannia, 

Year  XXVII,  Nos.  4  and  5,  pp.  246-252.  Batavia,  i()i6. 

Experiments  have  been  made  which  show  that  the  drying  of  citronella 
leaves  {Andropogon  Nardns)  before  distillation  gives  good  results.  Drying 
in  the  sun  must  be  avoided,  as  this  causes  a  rather  heavy  loss  of 
essential  oil. 

Leaves  that  have  been  cut  into  pieces  from  3  to  5  cm.  square  are  more 
easily  extracted  than  entire  leaves.  In  the  process  of  distillation  care  nuist  be 
taken  not  to  use  any  un-tinned  metal  tubes,  as  lead  and  copper  form  sulphates 
which  discolour  the  oil. 

1288  -  Tobacco  Growing  in  the  Illyrian  Region.—  baldacci  a.,  mMinisterio  deiic  n- 

nanze,  Direzione  generate  delle  Privative,  Bollettino  tecnico  della  Coltivazione  dei  Tabacchi 
pubblicato  per  cura  del  R.  Istituto  Sperimentale  in  Scajati  {Salerno),  Year  XV,  Nos.  i  and  2, 
pp.  3-28.  Scafati,  January-February  and  March -April  1916. 
Dalmatia.  —  Tobacco  growing  has  been  carried  on  in  the  Illyrian 
region  for  some  centuries,  and  after  the  annexion  of  Dalmatia  to  Austria 
it  became  a  nlonopoh^  The  Austrian  Government  then  experimented 
with  Herzegovinian  tobacco  and  obtained  good  results  by  selection.  Af- 
terwards a  long  series  of  investigations  were  made  with  Macedonian  tobacco 
and  later  still  with  American  types.  In  1863  Trebinyan  tobacco  was 
acknowledged  as  the  best,  and  the  other  types  were  gradually  given  up. 
When  cigarette  smoking  came  into  fashion  experiments  were  begun 
(1884)  to  improve  the  cigarette  tobacco.  These  trials  were  carried  on  in 
vSouthern  Dalmatia,  as  this  was  the  only  country  in  Austria-Hungary 
which  produced  this  type  of  tobacco.  Herzegovinian  (Trebesat  and  Me- 
giugorge)  and  Turkish  (Giubek-Yaka,  Kir-Yaka,  Porsician,  etc.)  types  were 
tested ;  vSumatra  types  were  also  tried,  but  were  quicklj^  abandoned  as 
they  gave  such  poor  results.  During  the  next  twenty  years  the  Dalmatian 
hybrids  deteriorated  more  and  more  rapidly  on  account  of  imperfect 
selection,  so  fresh  improvements  were  made.  The  best  results  were 
obtained  by  crossing  Macedonian  and  Herzegovinian  tobaccos.  This 
method  however,  brought  two  difficulties  in  its  train  : 

i)  A  great  lack  of  uniformity  in  the  crops  was  caused  by  the  inter- 
crossing wliich  occurred  owing  to  the  presence  of  so  many  different  varieties 
in  the  country. 

2)  The  climatic  and  soil  conditions  caused  the  plants  to  reveit  to 
the  wild  type. 

The  Government  was  thus  compelled  to  attempt  fresh  improvements  : 
i)  To  raise  good  hybrids  adapted  to  the  climate  and  soil  of  the 
different  localities ; 

2)  To  fix  and  acclimatize  the  hybrids  ; 
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3)  To  obtain  uniformity  of  crop  l)y  means  of  a  suitable  choice  of 
seed  : 

4)  To  establish  government  institutes  for  the  production  and  control 
of    tobacco    seed. 

In  1904  experiments  were  begun  at  Imoski  find  artificial  crosses  were 
made  between  Herzegovinian  types  (Stolatz  and  Drinovtzi)  and  Mace- 
donian tobaccos  (Kir  and  Giubek),  the  first  crop  from  original  seed  being 
used  for  parents.     The  following  crosses  were  made  : 

Drinovtzi  X  Giubek  (iiubek  x  Drinovtzi 

Drinovtzi  X  Giubek  Giubek  X  Drinovtzi 

Drinovtzi  X  Kir  Giubek  X  vStolatz 

Stolatz  X  Giubek  Kir  X  Drinovtzi 

Stolatz  X  Kir  Kir  X  Stolatz. 

The  resulting  hybrids  were  grown  in  1905,  and  the  descendants  of  tha 
cioss  between  Drinovtzi  and  Kir  were  much  better  than  their  parents. 
These  hybrids  were  again  crossed  with  one  of  the  parents,  thus  : 

Drinovtzi    X    Giubek2  Stolatz     X    Giubek^ 

Drinovtzi    X    Kir^  Stolatz     X    Kir^ 

After  1909  the  trials  were  more  and  more  improved  by  the  use  of 
Angeloni's  method.  It  had  been  proved  that  the  distance  between 
the  plants  has  a  very  great  influence  on  their  character  and  qualities,  so 
that  the  more  the  distance  between  the  rows  and  between  the  plants  in  the 
rows  was  reduced  the  more  closely  did  the  hybrids  in  the  plantations  ap- 
proach the  Macedonian  type  in  character. 

After  1908  the  American  method  of  race  improvement  by  artificial 
self-fertilization  was  also  practised  on  Giubek. 

The  chief  facts  established  by  the  Imoski  and  Sinj  trials  are  as  follows  : 

When  Herzegovinian  tobacco  is  crossed  with  a  Macedonian  t^'pe  the 
hybrids  in  the  first  two  generations  almost  equal  the  taller  parent  in  height, 
but  in  the  later  generations  the  height  decreases,  at  first  rapidly,  then  more 
and  more  slowh^  ;  the  number  of  leaves  behaves  in  the  same  way  as  the 
height.  The  maximum  length  and  breadth  of  the  leaves,  after  the  fir.st 
cross,  rapidly  and  constantly  decrease,  and  ma}^  throw  back  to  that  of  the 
smaller  of  the  parents  ;  the  ratio,  length  :  breadth,  of  the  leaves  increases 
from  the  first  and  approaches,  but  never  quite  equals,  the  ratio  of  the  Ma- 
cedonian parent. 

When  a  Macedonian  tobacco  is  crossed  with  a  Herzegovinian  type 
the  number  of  the  leaves  and  the  height  of  the  hybrids  decrease  steadily 
after  the  first  generation  ;  the  length  and  breadth  of  the  leaves  increase 
normally  ;  the  ratio,  length  :  breadth,  decreases  from  the  beginning  and 
approaches,  but  never  quite  equals,  that  of  the  Herzegovinian  parent. 

Similar  regular  gradations  can  be  proved  with  regard  to  length  of 
internodes,  number  of  flowers,  the  arrangement  of  the  inflorescence,  size 
of  angles  of  insertion  and  the  strength  of  the  leaf  venation. 
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In  a  series  of  hybrids  the  nicotine  content  increases  with  the  Mace- 
donian element  and  decreases  with  the  increase  of  the  Herzegovinian 
element  ;  the  first  crosses  behave  in  different  ways  according  to  the  parti- 
cular combination  of  parents,  so  that  no  general  rule  can  be  laid  down. 

Albania.  —  Tobacco  can  be  grown  in  all  the  regions  of  the  lower  plains 
(Scutari  basin,  Musakia  plain,  Diakova  and  Prisrend  basin,  plains  of  the 
great  Albanian  lakes,  valleys  of  Argyro-Kastro,  Janina  and  Lapsista) 
but  the  crop  is  of  little  importance  in  the  country.  While  Albania  might 
have  been  a  great  tobacco  market  she  occupies,  in  regard  to  this  crop,  the 
lowest  place  among  the  provinces  which  were  formerly  included  in  Turkey 
in  Rurope  :  her  production  rarelj^  covers  her  consumption. 

Tobacco  growing  was  taken  over  by  the  Turkish  Government  in  1S78, 
at  the  time  when  the  vilayets  of  Epire  and  Monastir  and  the  Durazzo  San- 
jak  (vilayet  of  Scutari)  were  under  Turkish  rule. 

The  Albanian  tobacco  now  closel}'  resembles  the  Montenegran  type  in 
character  ;  it  was  derived  from  Herzego\dnian  types  by  the  old  method 
of  crossing.  If  the  plants  are  grown  very  far  apart  the  leaves  sometimes 
develop  enormously  with  very  pronounced  ribs  ;  in  spite  of  this  the  texture 
is  usually  rather  fine  for  such  a  large  leaf.  The  dominant  colour  is  gene- 
rally light  maroon,  more  rarely  yellow  ;  the  upper  leaves  ripen  with  diffi- 
culty, because  the  plants  lose  their  flowers  too  soon.  Even  the  best  sam- 
ples, such  as  those  from  the  Scutari  province,  are  too  strong  for  cigarette 
tobacco  and  have  little  aroma.  Possibly  the  lack  of  flavour  may  be  due  to 
defective  methods  of  preparation,  but  this  can  be  remedied  by  suitable 
mixing. 

The  tobacco  seeds  are  sown  in  February  and  transplanting  begins  in 
April ;  one  to  three  weedings  are  given,  one  being  the  most  usual  number. 
Harvesting  starts  in  August,  and  the  leaves  are  threaded  on  strings,  which 
are  taken  under  cover  as  soon  as  damp  weather  sets  in.  No  trouble  is 
taken  to  select  uniform  leaves,  and  the  strings  are  made  up  of  all  qualities 
and  colours.  After  harvesting,  the  leaves  are  sold  to  manufacturers  who 
turn  them  into  fine  pipe  and  cigarette  tobaccos.  All  the  work  is  carried 
out  by  hand  labour. 

Considering  the  economic  condition  of  Albania  it  is  doubtless  advisable 
to  suggest  the  continued  growing  of  the  yellow  Herzegovinian  types,  which 
are  suited  to  the  soil  and  which  have  been  improved  by  crooss  breeding 
carried  out  by  the  Austrian  Government  in  Dalmatia  and  by  the  Italian 
Government  in  the  Lecce  province.  Tobaccos  of  this  type  are  easily-  accli- 
matized in  warm  and  dry  soils,  they  do  not  need  stopping  nor  special  cul- 
tivation, they  can  be  dried  in  the  open  air  in  the  sun  (they  do  not  even  need 
special  places  for  treatment)  and  they  need  little  hand  labour  in  mani]5ula- 
tion  for  market. 

The  growing  of  Giant  Herzegovina  might  be  tried  in  the  Albanian  re- 
gion. The  Scafati  station  obtained  the  original  seeds  from  Dalmatia,  and 
by  careful  selection  very  large  plants  have  been  raised,  with  50  to  70  leaves 
on  a  stem,  3  or  4  times  as  many  as  in  ordinary  Herzegoxdna.  At  the  present 
time  the  variety  is  grown  on  a  large  scale  in  the  I^ecco  province,  where  it 
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^delds  from  2  570  to  2  646  lbs.  of  leaves  per  acre.  The  only  fault  of  tliis 
plant  is  that  the  topmost  leaves  are  lost  because  they  ripen  very  late.  It 
is  very  probable  that  Giant  Herzegovina  corresponds  to  the  Austrian 
Grada-.z  which  was  apparently  obtained  it  in  igo8  in  the  Sinj  Experimental 
Station  b}^  natural  crossing  probably  with  a  Turkish  tobacco.  This  vigor- 
ous type  might  be  used  in  Albania  as  a  basis  for  hybridization.  Besides 
this,  recourse  might  be  had  in  Albania  (as  has  already  been  done  in  Monte- 
negro) to  the  growing  of  certain  Macedonian  types  belonging  both  to  the 
Bashi-Bagli  group  with  stalked  leaves  and  to  the  Basna  group  with  sessile, 
leaves.  It  would  be  necessary  to  restrict  these  to  districts  where  the 
growers  were  willing  and  able  to  manipulate  the  produce  carefully. 

Without  doubt  Porsician,  which  is  a  good  Bashi-Bagli,  should  be  tried 
first,  as  it  has  given  good  results  in  the  Lecce  province,  and  it  is  occasion- 
ally met  with  in  very  restricted  areas  in  Central  Albania.  Other  types 
might  then  be  tried,  including  Zinha,  Mahala,  Edyrnegik,  Kirs,  Xeres, 
Aya-Soluk,  Samsun  etc.  besides  many  other  varieties  of  tobacco,  from  tem- 
perate or  subtropical  zones,  differing  in  t3^pe  from  the  Herzegovina  and 
Macedonia  tobaccos,  such  as  Maryland,  Eurley,  Italia  x  Kentucky, 
Bright  etc.  On  the  other  hand  tropical  types  of  tobacco  such  as  vSumatra, 
Java,  Havana,  Saint  Dominique,  and  Bresil,  do  not  succeed  in  Albania 
because  they  are  not  suited  to  the  climate  of  this  region. 

1289  -  New  Varieties  of  Italian  Tobacco,  Resistant  to  Thielavia  basicola  (i)  — 

Benin C\SA  M.,  in  Minisiero  dellc  Finanze,  Direzione  Generate  dellc  Privative,  BoUcttino 
Tecnico  delta  Coltivazione  dei  Tabacchi  pubblicato  per  cura  del  R.  Istituto  sperimentale 
in  Scafati  (Salerno),  Year  X\^  Nos.  i,  2,  pp.  29-33.  Scafati,  January- February  and  March- 
April,  1916. 

In  an  earlier  article  {Bollettino  Tecnico  del  R.  Istituto  sperimentale  di 
Scafati,  No.  5,  1914)  the  writer  described  some  experiments  which  showed 
that  the  decline  in  the  growing  of  Kentucky  tobacco  in  some  parts  of  Italy 
was  due  to  root  rot,  and,  as  all  other  remedies  proved  useless,  the  planting 
of  special  resistant  varieties  was  advised.  In  the  present  paper  the  best  me- 
thods of  growing  these  new  varieties  are  discussed,  and  attention  is  drawn 
to  their  industrial  characters  and  to  the  impetus  that  has  been  given  to 
tobacco  growing  in  the  districts  where  they  have  become  established.  These 
varieties  are  chiefly  hybrids  and  in  addition  to  being  resistant  to  Thielavia 
basicola  they  have  other  advantages  from  the  growers'  standpoint  and  they 
possess  valuable  commercial  iiualities.  As  these  varieties  are  becoming 
more  and  more  local  in  character  they  may  be  groujjed  according  to  the 
districts  in  which  they  are  chiefly  grown,  as  follows: 

Hybrids  of  Cava  dei  Tirreni.  —  Numerous  hybrids  of  heavy  tobacco 
have  been  tested  in  this  locality  during  the  last  few  years,  and  Italia 
X   Kentucky  and  Salento   X    Kentucky  have  become  established. 

According  to  Dr.  Angeloni,   since   Italia  is   a  hybrid   between    Ken- 
tucky and  Sumatra,  Italia   x  Kentucky  possesses  the  hereditary  characte- 


(i)  See  also  jy.  1912,  No.  234.  {E<i-) 
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ristics  of  Kentucky  and  Sumatra  in  the  proportion  3:1.  This  variety  is 
earlier  and  develops  more  quickly  than  Kentucky  and  it  is  much  more 
resistant  to  root  rot. 

The  tobacco  is  finer  and  lighter,  with  a  stronger  smell.  It  likes  a  fer- 
tile and  open  soil,  and  a  rather  warm  climate.  In  localities  other  than  Cava 
de.Tirreni  it  has  not  always  proved  successful. 

Salento  is  a  hybrid  between  Kentucky  and  Cattaro,  so  that  Salento 
X  Kentucky  possesses  the  hereditary  characteristics  of  Kentucky  and  Cat- 
taro in  the  proportion  of  3  :  1  and  is  more  resistant  to  root  rot  than  is 
Kentucky.  It  is  earlier  and  develops  more  quickly  and  also  it  is  less  exact- 
ing as  regards  soil  and  climate.  But,  like  Italia  x  Kentucky,  it  is  subject 
to  rust  after  the  first  cold  dews,  especially  when  ripening  is  very  late,  so 
that  it  is  not  ad\isable  to  plant  this  variety  in  places  where  tobacco  is  at- 
tacked b}'  oidium.  It  is  more  productive  than  Kentucky' but  is  less  valuable 
for  commercial  purposes. 

When  Italia  x  Kentucky  is  crossed  with  Salento  x  Kentucky  the 
resulting  strain  (which  is  not  yet  properl}^  fixed)  combines  the  good  quali- 
ties of  each  of  the  parent  hybrids  and  eliminates  their  defects.  It  seems 
that  repeated  crossing  of  tobacco  renews  its  vitality  and  increases  its  vi- 
gour of  growth. 

The  introduction  of  hybrids  into  Cava  de  Tirreni  has  not  only  checked 
the  decline  in  the  growing  of  Kentucky  tobacco  but  it  has  increased  the 
yield  per  acre  about  20  per  cent.  In  addition  to  this  less  labour  is  needed, 
as  the  j^oung  plants  root  more  easily. 

Pontccorvo  hybrids.  —  For  several  years  the  damage  caused  by  root 
rot  at  Pontecorvo  was  remedied  by  the  planting  of  Salento  X  Italia,  but 
at  the  present  time  this  hybrid  is  being  gradually  replaced  by  Moro  x  3 
Kentuck3^ 

Salento  X  Italia  from  the  phylogenetic  standpoint  possesses  the  cha- 
racteristics of  Kentucky,  Cattaro  and  Sumatra  in  the  proportion  2:1:  r, 
and  it  is  one  of  the  varieties  that  are  the  m.ost  resistant  to  Thielavia.  It 
is  early,  hardy,  and  very  accommodating  as  to  climate  and  soil,  but  is  easily 
damaged  by  the  wind  as  it  has  only  a  few  spreading  and  fragile  leaves,  so 
that  it  is  not  recommended  for  distribution. 

Moro  X  3  Kentucky  possess  characteristics  of  Kentucky  and  IMoro  di 
Corvi  in  the  proportion  of  7  :!.  Botanically  it  differs  little  from  Kentucky-, 
but  it  is  earlier  and  is  sufficiently  resistant  to  Thielavia  to  pass  safely  through 
the  critical  period  of  rooting  when  planted  out.  On  the  whole  this  may  be 
called  an  improved  Kentucky. 

In  order  to  increase  the  resistance  of  Moro  X  3  Kentucky  and  the  yield 
of  Salento  x  Italia  these  two  hybrids  have  been  crossed  with  one  another 
for  two  season,  with  very  promising  results. 

Salento  in  the  Benevento  region.  —  Salento  is  a  h}  brid  between  Kentucky 
and  Cattaro  raised  about  1900  at  the  Scafati  Institute  in  order  to  obtain 
a  low  priced  pipe  and  cigarette  tobacco,  and  for  several  years  it  was  grown 
for  that  pur])ose  only  in  the  region  of  I^ecce  and  other  parts  of  Italy.  In  1906 
experiments  were  made  in  the  Benevento  Gardens  to  remedy  the  trouble 
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caused  by  the  wholesale  loss  of  the  young  ]jlants  of  the  variety  Burley, 
which  was  grown  there  at  that  time,  and  Salento  was  more  successfirl  than 
any  of  the  other  Italian  hybrids.  vSalento  shows  the  characters  of  both  its 
parents.  It  is  very  vigorous,  fairly  early,  and  very  adaptable  as  to  soil  and 
climate,  it  stands  drought  well,  is  very  resistant  to  Thielavia,  and  is  hardly 
at  all  susceptible  to  rust  a  nd  oidium.  Commercially  it  is  inferior  to  Kentucky, 
chiefly  on  account  of  its  percentage  of  large  veins,  but,  under  the  conditions 
in  which  it  is  grown  in  the  Benevento  region  it  becomes  much  finer  and 
resembles  Seedleaf  rather  than  Kentucky.  In  the  Italian  industry  it  has 
no  equal  as  a  substitute  for  Kentucky. 

The  average  production  of  the  Benevento  Gardens  was  13 19  lbs.  per 
acre  when  Bresil  tobacco  was  grown  ;  the  yield  fell  to  1167  lbs.  with  Ken- 
tucky and  to  972  lbs.  wth  Burley  ;  in  1914  it  rose  to  2050  lbs.  with  Sa- 
lento. 

As  cigar  tobacco  Salento  is  onl}"  grown  in  the  region  of  Benevento  ; 
when  it  is  planted  elsewhere  it  easil}'  loses  its  fine  qualities. 

To  siwn  up,  several  new  Italian  varieties  have  been  produced  which 
are  more  or  less  resistant  to  root  rot.  The  cliief  characters  of  these  new 
varieties  are  as  follows  : 

i)  Most, of  them  resemble  Kentucky  in  their  botanical  and  commercial 
characters  but  they  are  more  resistant  to  Thielavia. 

2)  The  less  closely  the  hybrid  resembles  its  parent  Kentucky  the 
farther  removed  is  the  product  from  the  hea\-y  type  of  tobacco.  The  first 
character  to  disappear  is  the  compactness  of  the  tissues,  a  quality  which 
seems  to  be  determined  more  by  the  environment  then  by  anything  else 
as  in  the  Italian  Kentucky  the  tissue  is  less  compact  than  it  was  in  the 
original  Kentucky-. 

3)  In  spite  of  the  lighter  weight  of  the  tissue  the  parent  Cattaro  con- 
siderably raises  the  yield,  so  that  under  normal  conditions  the  hybrids  of 
Cattaro  are  more  productive  than  Kentucky,  while  all  the  others  are  less 
productive. 

4)  In  addition  to  being  more  resistant  to  root  rot  the  new  varieties 
are  earlier,  they  develop  more  rapidly  and  can  stand  drought  better  ; 
they  are  hardier  and  at  the  same  time  better  adapted  to  the  Italian  cHmate. 
These  qualities  tend  to  become  strengthened  by  repeated  crossings. 

5)  New  varieties  of  similar  characters  and  constitution  tend  to  be- 
come localised  in  distribution. 

The  introduction  of  these  hybrids  has  had  a  considerable  influence 
upon  the  production  of  the  Kentucky  type  of  tobacco  in  the  three  zones 
mentioned.  In  an  appendix,  the  yield  of  the  hybrids  is  compared  with  that 
of  pure  Kentucky. 

1290  -  Experiments  on  Tobacco  Fermentation  in  Java.  —  de  vries  o.,  in  MciicdccHn-eH 

villi  hcl  Frociitation  roor  \'orMcndlHnd'<chc  Tahnk,  No.  XXI.  vSiimannig,  1915. 

A  plant  has  been  invented  to  exhaust  the  air  from  the  interior  of  fer- 
menting stacks  of  tobacco,  and  the  results  obtained  are  described  in  the 
present  paper.  The  apparatus  consists  of  rings  of  perforated  iron  tubing 
which  are  placed  at  different  heights  in  the  stack  and  which  are  connected 
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with  an  air  pump  by  means  of  tubes.  Stopcocks  regulate  the  suction  in  the 
various  tubes,  and  the  temperatures  in  the  differents  parts  of  a  stack  are 
registered  by  electro-  thermometers.  The  object  is  to  keep  the  temperature 
constant  at  a  pre-determined  point,  as  if  this  cotild  be  maintained  for  a 
certain  time  it  would  do  away  with  the  inconvenience  of  remaking  the  stack 
when  the  tobacco  heats  too  much,  a  process  which  greatly  increases  the 
percentage  of  broken  leaves. 

This  plant  has  been  improved  during  the  last  year  and  has  given  good 
results  with  hands  of  tobacco  placed  in  the  middle  of  the  stacks,  while  the 
rise  in  temperature  can  now  be  checked  at  any  desired  point.  Unfortunatel}'' 
after  the  temperature  has  been  lowered,  the  cooling  process  continues  and 
cannot  be  stopped.  The  hands  placed  towards  the  outside  of  the  stack  do 
not  derive  any  benefit  from  the  aspiration  of  the  air,  and  consequently 
the  stack  must  be  remade  for  their  benefit.  It  is  hoped  that  better  results 
will  be  obtained  by  covering  the  stack  with  isolating  material. 

A  large  thermostat  has  been  devised  for  regulating  the  rise  and  fall 
of  temperature  during  fermentation,  but  the  experiments  so  far  have  not 
have  not  given  any  positive  results.  Special  tests  have  shown  that  during 
the  first  few  days  the  lower  layers  of  a  stack  heat  up  most,  whereas  later 
on  the  hands  placed  in  the  middle  of  the  stack  reach  a  rather  higher  temper- 
ature than  those  lower  down. 

Other  experiments  have  shown  that  if  the  stacks  are  made  too  large 
and  if  moist  tobacco  is  used  they  may  overheat  badly,  resulting  in  serious 
deterioration  in  the  tobacco,  even  if  the  overheating  does  not  cause  the 
stacks  to  catch  fire. 

FRUIT  1291  -  The  Fruiting  of  Trees  in  Consecutive  Seasons.  —  Pickering  s.,  in  journal  of  Agn- 

GROWiN';  cultural  Science,  Vol.  VIII,  Part  I,  pp.  131-135.  Cambridge,  September  1916. 

Points  of  considerable  interest,  both  scientific  and  practical,  are  raised 
by  the  question  as  to  whether  a  tree  which  fruits  exceptionally  well  as 
compared  with  its  fellows  in  one  season,  will  tend  to  fruit  exceptionally 
well,  or  the  reverse,  in  the  following  season.  We  know  of  no  definite  reason 
why  the  behaviour  of  a  tree  as  regards  fruiting  should  alternate  in  consec- 
utive years,  and  no  such  behaviour  has  been  observed  in  the  case  of  ani- 
mals. Its  doing  so  would  imply  that  fruiting  is  due  to  the  gradual  accu- 
mulation of  some  substance  in  the  tree,  which  becomes  exhausted  whenever 
heavy  bearing  occurs,  and  that  the  stock  of  this  substance  does  not  become 
properly  replenished  till  after  another  season  has  elapsed. 

The  difficulties  in  obtaining  exact  measurements  of  the  relative  beha- 
viour of  any  two  or  more  trees  in  consecutive  seasons  are  considerable. 
The  weight  of  fruit  or  the  number  of  fruits  may  be  recorded,  but,  unless 
the  trees  are  absolutely  similar  in  size,  disposition  of  branches,  situation, 
etc.,  which  is  impossible,  the  superiority  of  the  one  over  the  other  as  regards 
inherent  fruiting  capabilities  may  be  misleading.  On  the  other  hand  the 
trees  under  observation  may  be  classified  by  inspection,  grouping  them 
according  to  the  extent  which  they  are  loaded  with  fruit,  independent  of 
their  size,  and  then  comparing  the  classification  in  one  3'ear  with  that  in 
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the  following  year.  This  method  avoids  errors  due  to  difference  in  the  size 
of  the  trees,  but  it  has  the  disadvantage  of  being  based  on  the  judgment  of 
the  observ^er,  and  not  on  actual  weights.  This  latter  method  was  adopted 
in  the  case  of  one  series  of  observ-ations  on  trees  at  Harpenden,  and  the 
former  in  the  case  of  the  other  series  on  trees  at  Ridgmont. 

Whichever  method  of  observation  was  adopted  the  results  were  treated 
as  follows  ;  two  selected  trees  were  numbered  i  or  2,  according  to  which 
of  them  bore  the  heavier  crop  in  consecutive  seasons ;  then,  comparing  the 
results  in  two  consecutive  seasons,  if  the  order  of  fruiting  had  been  the 
same  (consecutive  fruiting)  the  difference  between  the  numbers  given  to 
the  trees  would  be  o,  if  the  order  had  been  reversed  (alternate  fruiting) 
the  difference  would  be  i  ;  whereas  if  neither  consecutive  nor  alternate 
fruiting  prevailed,  and  the  results  were  dependent  on  chance  or  on  external 
conditions,  the  differences  wovdd,  on  the  average,  be  0.5.  An  average  diffe- 
rence, for  instance,  of  0.75  would  be  halfway  between  i  and  0.5,  indicating 
that  the  results  were  dependent  on  the  alternating  tendency  to  the  extent 
of  50  per  cent.,  and  on  chance  fruiting  to  the  extent  of  50  per  cent.  Some 
of  the  results  obtained  by  tliis  method  are  given  in  Table  I. 


Table  I. 


i 
Varieties 

Dates 

Instances 

Fruiting 

indicated 

Place 

Consecutive 

Alternate 

Chance 

Harpenden 

Several        i 

I 899- I 903 

332 

0 

44 

56 

Ridgmont 

Bramley       1 

1904-1913 

I  050 

12 

0 

88 

)) 

Cox 

I 898-1909 

840 

16 

0 

84 

» 

Potts 

1897-1904 

I  266 

5 

0 

95 

» 

Stirling 

1897-1913 

366 

0 

6 

94 

n 

117  varieties 

1906-1913 

I  207 

15 

0 

85 

There  can  be  no  doubt  but  that  the  results  at  Harpenden  and  Ridg- 
mont are  very  dift'erent,  -but  the  Harpenden  results  must  be  discounted 
to  a  certain  extent  as  the  number  of  instances  available  is  smaller. 

In  Table  II  the  yields  from  the  Stirling  Castle,  Bramley  and  the  Va- 
riety plantation  are  given,  the  numbers  giving  the  relative  magnitude  of 
the  crops  compared,  in  the  case  of  Stirling  Castle,  with  the  crop  in  1900  as 
100,  and,  in  the  other  cases,  with  that  of  191 1  as  100. 

A  plus  or  minus  sign  has  been  placed  after  the  values  showing  whether 
they  are  above  or  below  the  means  of  the  preceding  and  succeeding  seasons, 
and  the  extent  to  which  these  signs  alternate,  though  not  without  some 
irregularities,  is  very  remarkable.  In  the  case  of  Cox  and  Potts  no  such 
alternations  were  recognisable.  The  cliief  factor  affecting  the  alternation 
of  bearing  in  early  flowering  varieties  is  the  incidence  of  spring  frosts. 
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TABT.E    II. 


1897 
1898 
1899 
1900 
1 90 1 
H)02 
1903 
1904 
1905 

I()0(1 

1907 
1908 
1909 
1910 
1911 
1912 

1913 
1914 

1915 


Stirling  Bramley  Varieties 


O  — 

12  -i- 
20  + 
15    

M  + 

13  — 

TOO  -|- 

10   


114     + 


The  results  argue  against  any  tendency  in  the  indivicUial  trees  towards 
alternate  fruiting,  as,  if  any  such  innate  tendency  existed,  it  would  not  be 
exhibited  by  different  individuals  in  the  same  year  :  therefore  in  a  planta- 
tion consisting  of  many  individuals,  even  of  the  same  variety,  an  average 
uniformity  of  production  would  result. 

1292  -  Sources  of  Supply  of  Hazel-nuts.     1  in  11,1  m  m  iin-  imiHiini  hutuutc,  Voi.  xtv, 

No.  2,  pp.  ^6i-j<i7.  J.ondon,  .\pvil-]unc  i<ii»>. 

The  various  kinds  of  hazel-nuts  are  the  produce  of  species  of  Corylus, 
a  genus  of  shrubs  or  small  trees  native  to  the  temperate  ])arts  of  ]uiro])e, 
Asia  and  North  America.  The  different  kinds  of  nuts  are  distinguished  by 
trade  names  according  to  their  country  of  origin.  A  consideral3le  quantity 
of  hazel-nuts  is  produced  in  the  United  Kingdom,  and  supi)lenicnting  this 
suppl}'  there  is  a  large  annual  import  derived  chiefly  from  vSpain,  Italy  and 
Asiatic  Turkey.  Hazel-nuts  are  not  at  present  grown  on  a  commercial 
scale  in  any  of  the  British  colonies.  It  is  probable  that  hazel  growing  would 
succeed  in  parts  of  the  Union  of  South  Africa,  British  T'^ast  Africa,  Austra- 
lia and  Cyprus. 

United  Kingdom.  —  The  hazel-nuts  jiroduced  in  this  country  are  de- 
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rived  from  cultivatecl  forms  of  Corylus  AveUanu,  or  hybrids  Ijetvvec-ii  tliat 
species  and  C.  maxima.  They  are  grown  chiefly  in  Kent.  (Generally  speak- 
ing, varieties  in  which  tlie  leafy  cups  are  shorter  than  the  nuts  are  termed 
cob-nuts,  whilst  those  with  cups  as  long  as  or  longer  than,  the  nuts  are 
termed  filberts.  The  varieties  most  commonly  met  with  among  the  cob 
nuts  are  Kentish  Cob  or  Lambert  I'ilbert,  Merveillc  de  Bollwyller,  Pearson's 
ProHfic  and  r)erger  ;  among  the  filberts.  Red,  White,  Cosford,  I'rizzled. 
A  yield  of  loo  tons  of  nuts  has  been  frequently  obtained  from  a  j)lantation 
of  100  acres  in  Kent,  whilst  as  high  a  yield  as  2  j/^  tons  per  acre  was  re- 
corded for  some  localities  in  1904.  The  value  of  hazel-nuts  depends  largely 
upon  the  size  of  the  almond  crops,  for  which  they  are  used  as  a  chea])  subs- 
titute. The  usual  wholesale ])rice  is  about  <^d.  i)er  lb.,  but  during  the  season 
1915-1916  the  ])rices  ruled  very  high. 

Spain.  -  In  vSi)ain  the  hazel-nut  succeeds  everywhere,  but  it  is  chiefly 
grown  in  the  Catalan  Provinces  of  Gerona  and  Tarragona.  The  nut  liushes 
are  usually  grown  in  fields  or  gardens  inter-cropped  with  other  products. 
In  Gerona  the  princi])al  nut-growing  area  is  the  Selva,  in  the  district  of 
vSanta  Colonna  de  P'arnes,  whil.st  in  Tarragona  the  crop  is  j)roduced  in  the 
neighbourhood  of  the  capital  and  at  Tortosa  and  Montblanch.  The  light 
but  moist  soil  of  this  area  and  the  facilities  for  exporting  these  nuts  have 
made  nutgrowing  a  flourishing  industry.  The  hazel-nuts  imported  into  the 
United  Kingdom  from  Spain  are  known  on  the  market  as  Spanish  and 
Barcelona  nuts  ;  the  former  are  shi])ped  from  Gijon,  a  port  in  the  Ikiy  of 
Biscay,  and  the  latter  from  Tarragona,  a  Mediterranean  poit.  The  Spanish 
nuts  are  grown  in  the  Provinces  of  Gahcia  and  Asturias,  and  are  considered 
to  be  the  produce  of  cultivated  forms  of  C.  maxima.  The  varieties  chiefly 
grown  are  known  locally  as  Mallorquina  or  Negreta  de  la  vSelva,  a  large 
■nut  with  a  hard  reddish  shell  com])letely  filled  by  the  kernel,  and  Astu- 
riana,  which  is  a  medium-sized  or  small  nut  produced  in  bunches  of  three 
or  four. 

The  so-called  Barcelona  nuts,  which  are  grown  in  Tarragona,  are  de- 
rived from  C.  maxima  var.  barcelonensis.  The  average  yield  is  said  to  be 
about  55  lbs.  of  nuts  per  bush.  As  seen  in  conmierce  the  nuts  usually  have 
a  dark  shell,  whicl;  is  due  to  their  being  kiln-dried  in  order  to  im])rove  their 
keeping  qualities.  They  are  ship])ed  from  Tarr;igona  in  ]>ags  containing 
about  128  pounds  each. 

Of  recent  years  there  has  been  a  demand  for  shellcil  nuts,  wiiich  are 
shi])])ed  in  bags  weighing  about  220  lbs.  each.  About  half  the  eiitire  crop 
has  been  ex])orted  in  this  condition,  the  principal  importing  countries  being 
(rermany,  the  United  States,  and  the  United  Kingdom.  The  total  annual 
crop  of  hazel-nuts  produced  in  Spain  is  valued  at  over  half  a  million  sterling, 
whilst  the  quantity  exported  is  valued  at  about  £  400  000. 

Italy.  —  Large  quantities  of  hazel-nuts  are  produced  in  South  Italy, 
particularly  in  the  province  of  Avellino.  A  considerable  ])art  of  the*  crop 
is  annually  exported  from  Najjles,  chiefly  to  the  United  States,  Germany, 
Holland,  Austria-Ungary,  PVance  and  the  United  Kingdom  (arranged  in 
order  of  importance).  In  1909,  6  037  tons  were  exported  from  Naples  and 
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in  1913  3777  tons.  Of  recent  years  Sicilian  cob-nuts  have  attracted  atten- 
tion on  the  English  market.  These  nuts  are  grown  in  woods  at  an  elevation 
of  more  than  i  200  feet  above  sea  level.  The  highest  yield  recorded  for 
Sicily  was  in  the  year  1913,  when  the  crop  amounted  to  13  000  tons.  These 
nuts  have  been  sent  chiefly  to  Central  Europe  from  the  ports  of  Palermo 
and  Messina  in  bags  of  50  kilos,  (no  lbs.)  each.  In  1913  i  068  metric 
tons  of  hazel-nuts  were  exported  from  Palermo  and  945  British  tons  from 
Messina.  - 

Cyprus.  —  In  C^'prus  the  hazel-nut  grows  luxuriantly  in  the  hill  vil- 
lages, and  the  nuts  produced  are  of  good  size  and  fine  appearance,  They 
are  gathered  before  they  attain  full  maturity  so  that  they  soon  beconie- 
rancid.  The  exports  are  at  present  small,  and  the  extension  of  the  culti- 
vation of  this  crop  in  Cyprus  is  urged. 

Asia  Minor.  —  The  hazel-nuts  obtained  from  Asia  Minor  are  known 
as  Turkish  or  Trebizond  nuts,  and  in  former  times  they  were  spoken  of  as 
Pontic  hazels.  They  are  the  produce  of  Corylus  Colurna  a  tree  of  moderate 
size,  attairjng  a  height  of  60  to  80  ft.  if  allowed  to  develop  fully.  Tbis- 
species,  or  one  or  other  of  its  geographical  forms  is  distributed  from  South 
east  Europe  through  Asia  Minor  and  the  Caucasus  to  the  Himalayas  and 
Western  China.  The  cultivation  of  hazel-nuts  for  export  is  extensively 
carried  on  in  the  Black  Sea  coast  region,  from  Khopa,  on  the  Russian 
frontier,  to  Fatsa,  which  is  just  east  of  Unieh.  Each  tree  produces  annually 
from  16  to  24  lbs.  of  nuts,  which  are  of  three  kinds :  the  round,  the  pointed, 
and  the  almond-shaped.  The  pointed  are  usually  10  per  cent  and  the  al- 
mond shaped  30  per  cent  dearer  than  the  round  nuts,  which  form  about 
70  per  cent  of  the  whole  crop.  The  bulk  of  the  round  nuts  are  shelled 
before  being  shipped.  The  nuts  are  first  sorted  by  revolving  screens,  then 
cracked  by  means  of  stone-mills,  after  which  the  kernels  are  dried  in  the 
sun  and  then  packed  in  sacks  for  export.  The  shelling  reduces  the  weight 
to  half  so  that  the  freight  charge  is  reduced  by  50  per  cent.  667  045  cwts. 
of  hazel  nuts  were  j^roduced  in  the  Trebizond  Vilayet  in  19 13.  The  Ke- 
rassond  is  the  chief  district  of  production,  its  crop  usually  averaging  from 
three-eighths  to  nearly  five-eighths  of  the  whole.  The  combined  crops  of 
Trebizond,  Yomura,  Off,  Surmeneh,  and  Tazestan  furnish  between  them 
from  about  one-quarter  to  three-eighths,  whilst  the  remainder  comes  from 
the  Tripoli  Eleon,  Ordu,  and  Sharli  Fol  districts  in  unequal  proportions. 
Of  the  exports,  about  48  per  cent,  have  usually  gone  to  Germany,  22  per 
cent,  to  Austria-Hungary,  and  about  14  per  cent,  to  France  and  the  United 
Kingdom.  Exports  to  Russia  have  practically'-  ceased,  as  nuts  are  success- 
fully grown  within  Russian  territor}-  from   Batum  to   Soukhoum  Kaleh. 

Hazel  nuts  are  used  as  dessert-nuts,  and  also  in  the  preparation  of  va- 
rious nut  foods  and  nut  chocolate.  The}^  yield  a  bland  golden-yellow 
oil  which  resembles  almond  oil,  but  has  a  lower  iodine  value. 

The  composition  of  fresh  kernels  of  hazel  (filbert)  nuts  is  shown  in  the 
following  table  : 
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Hazel-nut  kernels 
Per  cent 

Water 48.0 

Crude  proteins 8.4 

Fat 2S.5 

Starch,  etc.  (by  difference) ii.i 

Fibre 2.5 

Ash 1.5 

Nutrient  ratio i  :  g.12 

I'Dods  units 103.4 

1293  -  Vine  Growing  at  Benghazi,  Tripoli.  —  ZANONV.,in  Giomaic  di  Agricoitura  dciia      vine  growing. 

Domenica,  Year  XXVI,  No.  43,  p.  347.  Piacenza,  October  22,  1916. 

The  region  of  Benghazi  is  vew  smtable  in  climate  and  soil  for  vine 
growing.  The  mean  annual  temperature  does  not  exceed  GS.y^l?  ;  the  range 
of  temperature  is  the  best  for  obtaining  an  early  harvest  (the  ordinary  grape 
ripens  there  at  the  end  of  June  or  the  beginning  of  July),  while  the  sharp 
changes  of  temperature  in  the  spring  do  not  interfere  with  the  ripening  of 
the  fruit ;  the  annual  rainfall  is  18  inches.  This  precipitation  is  not  suffi- 
cient to  give  a  good  harvest  after  a  few  years  growth  unless  other  water 
can  be  utiHsed,  consequent^  the  vineyards  are  only  established  in  the 
neighbourhood  of  the  ouadai,  the  torrent  which  collects  the  rainfall  from 
the  mountain  zone,  and  they  are  so  placed  that  the  water  may  be  rapidh^ 
distributed.  Under  the  local  system  of  cultivation  the  shoots  of  the  vines 
are  wisely  left  to  spread  freely  over  the  earth  so  that  the  gales  do  no  da- 
mage. With  the  exception  of  a  narrow  sandy  area  which  borders  the  district 
the  soil  is  a  red  ferrugineous  calcareous  clay,  the  best  that  exists  in  Libya. 
As  a  rule  the  red  soils  of  Benghazi  are  very  rich  in  potash  and  phosphorus, 
they  contain  varying  proportions  of  chalk  in  different  localities  and  are 
always  deficient  in  humus. 

The  \'ines  are  always  kept  low,  and  in  gardens  in  inhabited  areas  they 
are  even  cradled  in  the  ground.  Two  ditches,  30-36  inches  deep  and  20  in- 
ches wide  are  dug  when  planting  and. the  earth  is  thrown  up  in  the  direction 
of  the  wind  so  as  to  form  a  shelter  for  the  young  plant  which  is  thus  well 
protected.  Later  on  the  earth  is  gradually  levelled  for  greater  convenience 
at  the  time  of  annual  cultivation.  Cuttings  are  always  planted  and  3-year 
old  vines  have  shoots  from  23  to  30  feet  long. 

Nearly  all  the  varieties  of  vines  grown  in  Benghazi  and  its  environs 
are  of  Greek  origin,  chiefly  from  Candia.  Six  of  them  are  thus  described  : 
.    ,fv-j     i)  White  grape:  the  earliest  variety. 

1 :  2)  White  grape  of  Constantinople,  called  Karidata  by  the  Greeks  : 

an^excellent  table  grape. 

3)  Black  grape  of  Candia  :  this  is  the  most  commonly  grown  vine 
in  Benghazi  and  its  environs  ;  very  hardy,  growth  luxuriant,  bunch  winged, 
sometimes  very  large  (up  to  4  ^  to  6  14  lbs.),  with  large  berries  (reaching 
I  1/4  inch  in  diameter). 

4)  Black  grape:  much  less  luxuriant  and  productive  than  the  preced- 
ing; bunch  elongated,  usually  simple. 
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5)  Black  grape  of  Canea,  called  Stafili  Romeika  by  the  Greeks : 
used  for  wine  making. 

6)  Red  grape  :  strong  growing  plant ;  bunch  very  large,  winged, 
compact,  but  difficult  to  transport  because  of  the  watery  pulp  of  the  ber- 
ries and  the  thinness  of  the  skins. 

It  is  probable  that  the  method  of  cultivation  could  be  improved  by 
i)   spacing  the  rows  at  least  6  V2  feet  apart. 

2)  deep  working  of  the  soil. 

3)  use  of  chemical  manures. 

It  is  useless  to  attempt  to  establish  vineyards  where  the  ouadai  does 
not  come,  or  to  grow  the  plants  on  the  sj^stem  of  training  them  above  the 
level  of  the  soil. 

In  addition  to  table  grapes  the  colony  produces  sufficient  wine  for  its 
own  consumption. 


IvIVE   STOCK    AND    BREEDING. 

HYGIENE  1294  -  The  Immunisation  of  Cattle  against  Tuberculosis;  Results  of  10  Years' Trials 

OF  LIVE  STOCK  Cawied  out  at  the  Leipzig  Veterinary  Institute.  —  Eber  a.,  in  Centraibiatt  fur  Bakte- 

Hologic,   Parasitcnknndc  imd  InfcktianskrankhcHcn,  Vol.   78,  No.   5,  pp.   331-364.  Jena, 
October  i:;,  1916. 

In  the  spring  of  1904  some  large  herds  of  cattle  were  vaccinated  as  a 
preventive  measure  against  tuberculosis.  The  experiments  were  under- 
taken largely  as  a  result  of  work  done  at  the  Veterinary  Institute  of  lycipzig 
between  1902  and  1904  when,  at  the  instigation  of  von.  Behrixg,  two 
animals  were  given  a  course  of  hypodermic  and  intravenous  injections 
of  vaccine  and  then  tested  for  resistance  to  virus  from  an  infected  subject. 
They  proved  more  resistant  than  untreated  animals,  so  it  was  decided  to 
extend  the  trials  on  a  large  scale  using  von  Behring's  «  Bovovaccin  «  for 
the  purpose.  The  following  year  another  vaccine,  « Tauruman »,  was  tested, 
and  in  190S  Klimmer's  «  Antiphymatol  »  was  also  used  according  to  the 
methods  of  Heymans  of  Ghent. 

Altogether  797  head  of  cattle  were  imunmised  during  the  10  years' 
trials,  while  169  animals  were  used  as  controls,  and  the  experiments  were 
distributed  over  12  estates  which  represented  different  types  of  stock 
management  in  the  Kingdom  of  Saxony,  in  Prussia  and  in  the  Duchy  of 
Saxe-Altenberg.  No  fees  of  any  kind  were  charged  for  vaccination  but  the 
owners  of  the  herds  were  expected  to  give  immediate  notice  of  the  death 
or  slaughter  of  a  treated  subject,  so  that  a  careful  post-mortem  examination 
could  be  made.  The  total  number  of  deaths  and  slaughterings  notified 
amounted  to  258  of  which  39  were  control  animals.  Whenever  possible  the 
post-mortem  was  carried  out  by  the  \vriter  himself,  failing  which  it  was 
entrusted  to  a  local  veterinary  surgeon  who  was  given  a  special  form  on 
which  to  record  his  results. 

Periodic  tuberculin  tests  were  also  made  both  before  and  after  vacci- 
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nation  and  throughout  the  experiment  Stress  was  laid  less  on  the  nurnber 
of  cases  dealt  with  than  on  a  careful  stud}^  of  the  subjects  actually  treated. 

It  is  pointed  out  that  as  in  all  other  trials  bearing  on  the  propagation 
of  tuberculosis,  vaccination  must  be  accompanied  b>'  prophylatic  measures 
and  must  be  carried  out  under  strictly  h3'gienic  conditions.  Consequenth' 
it  is  extremely  difhcult  to  distinguish  between  the  effects  of  the  vaccine 
and  those  due  to  the  improved  conditions  of  life.  The  ex]Deriments  did  not 
indicate  that  better  results  were  obtained  where  vaccination  was  practised 
than  when  the  treatment  was  confined  to  prophylactic  measures  alone.  A 
special  study  was  made  of  the  efficiency  of  the  Heymans  vaccine.  Though 
it  cannot  be  denied  that  \accines  containing  tubercle  bacilli^  such  as  '  Hey- 
mans'  capsules",  have  shown  a  certain  curative  effect  on  tuberculous 
subjects  when  used  year  after  year,  and  have  therefore  tended  to  check 
the  spread  of  the  disease  in  a  herd;  their  action  is  quite  uncertain  and  fre- 
(juentl}'  fails  without  any  apparent  reason.  Except  in  very  occasional  cases, 
no  permanent  cure  has  been  obtained,  symptoms  of  the  di.sease  reappearing 
even  in  spite  of  ref)eated  vaccinations.  Further,  in  four  herds  which  were 
only  slightly  infected,  three  of  which  were  being  treated  with  Heymans' 
vaccine  and  the  other  Antiphymatol,  the  result  of  vaccination  was  to  make 
a  latent  form  of  tuberculosis  of  the  udder  suddenly  active.  On  the  whole 
it  may  be  said  that  the  curative  effects  of  vaccination  are  not  of  an  order 
to  make  it  a  reliable  means  of  checking  tuberculosis  in  cattle. 

The  trials  were  interrupted  at  the  outbreak  of  the  War. 

1295  -  A  New  Parasite  on  Sheep  Maggot  Flies  (i).  — Frogg.'Mt  \v.  \y.,  in  Queensland 

A '^ric  lilt  lira  I  Jminia!,  Vol.  VI,  No.  3,  pji.  177-179.  Brisbane,  September  1016. 

At  the  Government  vSheep-fly  Experiment  Station,  Wooloondool, 
(near  Ha}'),  a  new  chalcid  parasite  {Chalis  calliphorae)  has  been  discovered 
by  T.  McCarthy  on  blowfly  maggots  {Calliphora  oceariac).  It  Consists  of 
a  small  black  wasp,  about  the  size  of  the  common  house  fl}'  and  it  la}'s  a 
single  egg  in  each  maggot  before  the  latter  seeks  cover  to  pupate.  The  new 
parasite  is  hardy,  easy  to  breed  and  will  stand  a  long  journey  by  post  in 
a  packet. 

Nasonia  brevicormis,  which  is  alread}^  know  as  a  parasite  of  the  blow- 
flj'  maggot,  is  more  prolific  than  Chalcis  calliphorm  and  equally  hardy, 
but  it  does  not  attack  the  maggots  till  after  they  have  pupated. 

1296  -  A  New  Unit  for  the  Estimation  of  Food  Values. —  vSuciitingh,  in  journal  fur  pf.kds 

Landu'irtschaft,  Vol.  64,  No.  3,  pp.  163-17'!.  Berlin,  October  19,  1916.  ''^'i'  i'i:i:DiNn 

Kellner's  "  starch  value  "  is  a  unit  adopted  for  estimating  and  com- 
paring the  value  of  different  foods  and  is  estimated  by  converting  all  other 
substances  in  foods  into  terms  of  starch.  This  unit  has  been  preferred  to 
the  "  calorie  "  or  energy  unit  for  the  practical  reason  that  it  is  nutch  larger 
and  therefore  simplifies  calculations.  The  writer  challenges  the  impracti- 
caibility  of  the  calorie  and  shows  how  it  n:ay  be  modified  for  use.  Kellner 
always  stated  his  starch  values  to  a  tenth  of  a  kg.  and  w  itli  such  a  degree 


(i)  See  also  7^.  191.1,  No.  1017;  k.  1915,  Nos.  401  and  1031. 
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of  accuracy  the  equivalent  calorie  value  certainly  runs  into  large  and  un- 
wieldy numbers  ;  but  as  the  starch  value  of  any  one  food  is  by  no  means 
constant  and  fluctuates  to  the  extent  of  anything  between  lo  and  lOO  per 
cent  according  to  the  nature  of  the  food,  it  would  seem  quite  unnecessary  to 
go  into  decimals  of  starch  values.  The  writer  proposes  that  a  unit  of  i  coo 
calories  be  adopted  in  the  place  of  starch  values  (and  decimals  of  starch 
value)  and  points  out  that  even  this  imit  is  too  small  as  i  ooo  calories  are 
equivalent  to  0.25  kg.  of  starch.  He  considers  this  new  unit  to  be  more  prac- 
tical, simpler  and  more  exact  than  starch  values.  From  the  physiological 
point  of  view  too,  it  is  more  satisfactory  to  compare  the  animal  body  to 
an  engine  supplied  with  fuel  and  to  obtain  the  food  valiie  in  terms  of  the 
fuel,  which  can  then  be  easily  be  converted  into  force,  than  to  obtain  the 
food  value  in  terms  of  one  of  the  substances  in  the  food. 

The  value  of  digestible  food  substances  would  thus  be  expressed  in 
heat  units  or  large  calories  for  which  the  name  of  "  Kellner  values"  is  pro- 
posed, and  I  kg.  of  starch,  protein  and  fat  would  be  equivalent  to  4,4  and 
9  Kellner  values  respectively.  For  example  the  Kellner  value  of  too  kgs. 
of  wheat  (95  per  cent  digestible)  containing  9  per  cent  of  protein,  i  per  cent 
of  fat  and  64  per  cent  of  nitrogen  free  extract  would  be  : 

9  kgs.  protein =    9  x    4   =    36 

I     "      fat =1x9=9 

64     "      N-free  extract .    .  =  64  X    4  =  256 
Total   ....  —  301 


300   X    95 


285  Kellner  values. 


1297  -  The  Horse-Breeding  Industry  in  Saskatchewan.  —  The  Agticuitmai  Gazette  of  Ca- 
nada. Vol.  3,  No.  8,  pp.  705.  Ottawa,  August  1916. 

The  development  of  the  horse  breeding  industry  in  Saskatchewan, 
in  the  last  15  years,  has  been  a  considerable  one,  as  indicated  by  the  fol- 
lowing figures,  in  which  those  for  1881  and  1891  are  for  Alberta  and  Sas- 
katchewan combined  : 

Year  Numbers  of  horses 

1881 10870 

1 891 60976 

1901 83  801 

I  01 1 .'507468 

I9i.'i 667443 

At  an  early  date  some  of  the  horse  ranches  began  the  use  of  draft 
stallions  for  breeding,  purposes,  although  most  of  them  used  thorough  bred 
sires  and  raised  a  lighter  type  of  animal.  At  present  the  use  of  sires  of  the 
draft  breeds  is  the  rule  rather  than  the  exception  as  the  accompany- 
ing enrolment  figures  for  1916  indicate  : 
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Clydesdale 1868 

I'ercheron 670 

Shire 68 

Standard  Bred 189 

Hackne3' 52 

Throughbred      j  7 

French  Canadian i 

French  Coach 3 

German  Coach 7 

Suffolk 36 

Belgian  Draft 126 

Saddle  Horse 6 

Shetland  Pony i 

Morgan i 

Jack I 

Total  pure  breds   ...  3  036 

Grades 606 

Crossbreds 2 

Scrubs 584 

Total    ...         4  248 

Advanced  legislation  with  respect  to  horse  breeding  provides  for  the 
annual  enrolment  of  all  stallions  used  for  breeding  purposes  and  the  exami- 
nation and  licensing  of  all  stallions  used  for  service  in  nutnicipalities  in- 
cluded in  the  Ijcensed  stallion  District. 

Saskatchewan  Clydesdale  are  famous  throughout  Canada  c  s  represent- 
ative of  the  best  development,  of  this  famous  breed  and  show  ring  cham- 
pions both  male  and  female  are  owned  by  »Saskatchewan  breeders. 

1298  -  Gestation  and  Sterility  in  Cows.  —  Stalfors  h.,  in  Monatsciu-fte  fur  praktische 

Tieiheilkunde,  Vol.  27,  No.  7-8,  pp.  338-35'^.  Stuttgart,  May  27,  1916. 

I.  Studies  on  gestation.  -  During  the  years  1907  to  1915  a  large  number 
of  in-calf  cows  were  examined  for  the  purpose  of  determining  in  which 
horn  of  the  uterus  the  foetus  was  carried.  The  examinations  were  made  per 
rectum  some  time  between  the  sixth  and  fifteenth  week  of  gestation,  that 
period  being  the  most  favourable  for  the  operation ;  fluctuation,  asj'mmetry 
and  an  increase  in  size  of  the  uterus  were  taken  as  symptoms  of  ])regnancy. 
With  at  least  half  the  animals  under  experiment  the  ovaries  were  also  ex- 
amined for  corpora  lutea  though  no  records  were  kept  of  the  observations. 

Out  of  a  total  of  923  cows  examined,  577  cows  or  62.5  per  cent  of  the 
cases  carried  the  foetus  in  the  right  horn  o^  the  womb,  and  346  in  the  left 
horn,  proportions  which  are  approximately  those  found  by  other  workers. 
With  T05  of  the  cows,  the  animals  were  kept  under  observation  for  two 
successive  periods  of  gestation  and  in  62  of  the  cases  the  foetus  was  twice 
carried  in  the  same  horn,  indicating  that  the  one  ovary  was  rather  more 
productive  than  the  other.  The  greater  productivity  of  the  right  ovary 
with  respect  to  the  left  is  attributed  to  the  pressure  exerted  by  the  paunch 
on  the  nerves  and  blood  vessels  of  the  left  side  as  well  as  on  the  left  ovary  * 
itself. 
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It  was  observed  that  the  fertilised  ovum  frequently  began  its  devel- 
opment in  the  bod}-  of  the  uterus  rather  than  in  the  horn  and  only  passed 
definitely  into  the  horn  at  a  later  stage.  This  fact  has  been  denied  by 
many  investigators,  but  in  the  present  experiments  considerable  develop- 
ment and  fluctuation  was  noted  in  the  body  of  the  uterus  between  the  fourth 
and  sixth  weeks  of  gestation,  whilst  the  horns  remained  about  the  same  size, 

II.  In/luence  of  handlinf^  on  the  productiveness  of  ovaries.  —  From 
1910  to  1915  six  herds  containing  from  12  to  too  cows  each  were  kept  under 
special  observation  being  \'isited  every  4  to  8  weeks  and  any  barren  animals 
were  subjected  to  an  operation  on  the  ovaries.  This  consisted  in  an  explo- 
ration per  rectum  and  of  a  squeezing  or  crushing  of  corpora  lutea  or  C5^sts 
which  might  have  persisted  in  the  ovaries.  The  uterine  catarrh  resulting 
from  the  operation  was  treated  at  the  same  time  by  vaginal  injections. 
Out  of  264  cows  so  treated  more  than  half  became  normally  productive 
again. 

It  is  quite  evident  from  the  results  of  the  experiments  that  the  function 
of  the  ovaries  was  not  interfered  with  by  the  handling,  on  the  contrary 
it  appeared  to  make  them  more  productive.  In  146  out  of  211  cases  of  pre- 
gnanc3"  after  treatment  (59.2  per  cent)  it  was  possible  to  trace  the  fertilized 
ovum  to  the  ovarj"  which  had  been  treated.  A  number  of  these  pregnant 
cows  were  maintained  under  observation  and  out  of  a  total  of  133,  81  or 
60.9  per  cent  proved  to  have  become  absoluteh^  normal  again  including 
a  case  of  uterine  catarrh  independent  of, the  ovaries.  And  of  these  normal 
pregnant  cows,  in  63  out  of  77  cases  (81.8  per  cent)  the  fertilized  ovum  was 
traced  to  the  treated  ovary. 

Conclusions.  —  In  the  cow  the  foetus  is  borne  in  the  right  horn  of 
the  uterus  more  frequently  than  in  the  left,  the  frequencies  being  as  64  to  36. 

The  treatment  of  the  ovaries  b}^  handling,  if  not  carried  out  too  vio- 
lenth',  exerts  no  depressing,  debilitating  or  deleterious  action  on  the  sexual 
functions  or  on  the  productivity  of  the  ovaries.  It  may  on  the  contrary 
reestablish  and  increase  the  functions  of  the  ovar],-  when  the  latter  have 
been  interfered  with  by  such  things  as  the  persistence  of  corpora  lutea  or 
cs-sts  in  the  ovary. 

1299  -  The   Advantages   of  Winter  Calving.—  C.ouin  a.,  in    Comptes    Rendus  de  r Aca- 
demic d'Afiriculturc  dc  France,  Vol.  II,  No.  33,  pp.  97:1-073.  Paris,  October  25,  IQ16. 

Winter  calves  are  often  considered  unsatisfactory,  being  looked  upon 
as  delicate  and  unsuitable  for  breeding  stock.  The  writer  brings  forward 
his  own  experience  which  is  in  contradiction  to  these  views.  Between  1895 
and  1913  he  bred  and  raised  127  5'earlings,  chiefly  heifers,  of  which  39  were 
born  during  the  months  of  October  to  January  and  88  from  Februar^'  to 
September.  At  twelve  months  the  average  weight  of  the  winter  calves 
was  561  lbs.  and  that  of  the  spring  and  summer  calves  600  lbs.  Of  the  127 
yearlings,  60  were  eventually  brought  into  the  milking  herd  and  their 
weights  three  months  before  calving  were  113  lbs.  for  the  20  born  in 
winter  while  the  other  40  only  averaged  2  lbs.   more. 

The  season  of  birth  would  therefore  seem  to  have  no  influence  on  the 


GOATS.    —    PIGS 


ultimate  development  of  the  animals,  and  where  artificial  rearing  is  jirac- 
ti?ed  winter  calving  is  certainlv  more  economical,  for  bj'  feeding  skim  milk 
and  a  fat  substitute  the  calves  got  on  very  well  till  the  spring  when  they 
were  old  enough  to  take  full  advantage  of  the  grass  ;  and  when  they  were 
brought  in  the  following  winter,  the  winter  calves  had  a  big  start  over  the 
summer  ones  and  were  able  to  be  put  at  once  on  to  a  more  economical 
ration. 

1300  ~  Capra  prisca  an  Unknown  and  Extinct  Race  of  the  European  Domes- 
ticated Goat. —  Adametz,  in  Miiteilungen  der  landw.  Lehrkanzeli.  der  K.  K.  Hochschulc 
iilr  Bodcnktdtttr  in  Wien,  Vol.  3,  No.  i,  pp.  1-21.  Vienna,  1015. 

In  1 91 3,  a  portion  of  fairly  well  preserved  skull  belonging  to  a  fossil 
goat  was  received  for  examination  from  Prof.  Ed.  von  Lup.icz  Vterzati- 
TO'Si  SKI.  It  had  been  found  together  with  two  other  similar  skulls  and  the 
remains  of  a  horse's  skull  when  laying  a  water  main  at  Iloczow  in  Eastern 
Galicia,  at  a  depth  of  15  ft.  from  the  surface.  A  careful  study  of  the  skull 
showed  that  it  belonged  to  a  well  defined  extinct  species  of  wild  goat 
which  was  given  the  name  of  Capri  prisca  n.  sp. 

Up  to  the  present  it  has  been  considered  that  the  different  varieties 
of  the  Euroi:)ean  domesticated  goat  are  all  descended  from  a  common 
ancestor  which  is  still  represented  by  the  Bezoar  wild  goat  (C.  aegagrns)  ; 
and  the  fact  that  the  position  and  conformation  of  the  horns  and  rudimen- 
tary- horns  in  the  domesticated  goats  differ  markedly  from  those  of  the 
wild  goat  has  been  attributed  to  somatic  variation  or  mutation.  When  the 
skulls  of  C.  aegagnis  and  of  its  sub-species  the  Cretan  goat  (C.  aegagrus 
cretensis)  and  the  wild  goat  of  the  Island  of  Eriniomilos  (C.  aegagrus  pictus) 
were  compared  with  the  skull  of  C.  prisca  the  conformation  of  the  chief 
bones  was  found  to  be  different.  But  on  the  other  hand  the  conformation 
of  the  skull  of  C.  prisca  was  absolutely  identical  with  that  of  the  so-called 
Jura  wild  goat  (C.  dorcas  Reichw,  or  C.  Iiircus  dorcas  according  to  de 
LoRKNZ-LiBUKNAi'  who  proved  it  to  be  merely  a  goat  reverted  to  the  wild 
state),  and  very  similar  to  that  of  the  majority  of  the  European  domesti- 
cated breeds,  in  particular  the  goats  of  Bosnia-Herzegovina,  of  Serbia  and 
of  Albania. 

It  would  therefore  seem  that  the  hypothesis  of  the  Bezoar  goat  as 
sole  ancestor  of  the  European  domesticated  breeds  is  untenable,  as  most 
of  the  latter  are  more  probably  derived  fioni  C.  prisca.  Some  breeds  however, 
such  as  for  instance  the  old  Alpine  breed  of  Salzburg,  are  just  as  clearly 
related  to  C.  aegagrus. 

The  writer  is  proceeding  with  a  thorough  examination  of  all  avail- 
able prehistoric  material   in  the  light   of  this  latest   discovery. 

1301  -  Fish  Meal  as  Food  for  Pigs.  —  Ckowther  C,  in  The  journal  of  the  Board  of  .i'^ri- 
citlture,  Vol.  XXIII,  No.  i,  pp.  27-33.  lyOnilon,  April  i(>i6. 

At  the  Experimental  Farm  of  the  University  of  Leeds  (Garforth) 
feeding  trials  were  carried  out  to  test  the  value  of  fish  meal  as  food  for  pigs. 
Twelve  large  white  pigs  ranging  in  age  from  13  to  21  weeks  were  divided 
into  two  lots  as  evenly  as  possible,  each  lot  consisting  of  3  castrated  hogs 
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TabIvE  I.  —  Plan  of  experiment. 


General  character  of  feeding 

Average  daily  ration  per  lot  of  6  pigs 

Period 

I^t  A 

I/)t  B 

I,bs. 

Lbs. 

Preliminary  control 

4  weeks 
June  15  to  July  13 

Identical  for  both  lots.  No  fish 
meal. 

Bran 

Sharps 

'  Water.   .... 

2.4 
12.0 
72 

2-4 

12.0 

72 

/ 

^  Bian 

■    3.0 

3 

First  transitional 

Fish  meal  gradually  introduced 

1  Sharps 

13-5 

15 

I  week 
July  14  to  20 

into  ration  of  lot  A  in  place 
of  equal  weight  of  sharps. 

1  Fish  meal  .    .    . 

1-5 

\ 

,  Water.   .... 

90 

90 

Bran 

4-1 

4.1 

First  experimental 

6  weeks 

July  21  to  August  31 

I<ot  A  :  bran,  sharps,  fish  meal. 

1  Sharps 

18.1 

20.8 

lyOt  B:   bran,  sharps. 

1  Fish  meal  .    .    . 

2.7 

— 

Water 

107 

107 

/ 

'  Bran 

5-8 

5-8 

Second  transitional 

I  week 
September  i  to  7 

1 

Rations  gradually  transposed.      <• 

Sharps 

Fish  meal  .    .    . 

27-5 
1.4 

25-3 
3-6 

V  Water.   .... 

139 

139 

Bran    ..... 
1  Sharps.    .... 

6.5 

6.5 

Second  experimental 

I^ot  A  :  bran,  sharps. 

32.5 

27.1 

Sept.  8  to  October  19 

I,ot  B :  bran,  sharps,  fish  meal. 

1  Fish  meal  .    .    . 

— 

5-4 

Water 

146 

146 

Bian 

1  Sharps.   .... 

8 

8 

Third  transitional 

Fish  meal  gradually  introduced 

36 

33 

I  week 
October  20  to  26 

into  ration  of  lot  A. 
Ration  ot  lot  B  unchanged. 

1  Fish  meal  .    .    . 
Water 

4 

7 

160 

160 

Bran 

9.8 

9.8 

Final  control 

3   weeks 

Oct.  27  to  Nov.  17 

Identical   for  both    lots.     Fish 

1  Sharps 

42.2 

42.2 

meal  included  in  ration. 

1   Fish  meal .    .    . 
Water 

7.0 

7.0 

182 

182 

and  3  gilts.  The  experiment  began  on  June  15,  1915  and  lasted  22  weeks. 
For  the  first  4  weeks  each  lot  was  given  the  same  ration  of  bran  and  sharps. 
Fish  meal  was  then  gradually  introduced  into  the  ration  of  lot  A  in  the 
place  of  an  equal  weight  of  sharps.  Seven  weeks  later  the  rations  were 
gradually  transposed,  the  fish  meal  being  gradually  replaced  by  sharps  in 
the  ration  of  lyot  A  and  introduced  in  the  place  of  sharps  in  the  ration  of 
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Tabi<e  II.  —  Composition  of  fish  meal 


Moisture 

Protein 

Oil 

Ash,  including 

Phosphoric  acid 

Chorides  expressed  as  Nacl 


Meal  used 
in  experiment 

Average 
of  7  samples 

per  cent 

per  cent 

4.6 

12.9 

52.7 

55.8 

6.7 

■3.8 

25.3 

253 

9.5 

8.6 

2.6 

2.2 

Table  III.  —  Average  weekly  gain  in  live  weight  -per  pig. 


I^t  A 


Period 


Hogs 


Gilts         Average 


Hogs 


I/Dt  B 


Gilts 


Average 


lybs. 


Preliminary   control 5.3 

First  experimental ii.o 

Second            »              X0.3 

Final  control |  15.4 


Lbs. 

5-5 
10.6 

9.0 
I2.0 


Lbs. 

5.4 
10.8 

9.7 
13-7 


Lbs. 

4.8 
8.3 

12.5 


Lbs. 

5-2 
10.8 
10.6 
II. I 


Lbs. 

5.0 

9.5 
II. I 
11.8  (i) 


(i)  This  average  is  depressed  by  the  abnormally  low  gain  recorded  in  the  last  week  when  2  gilts, 
being  in  oestro,  not  onlj'  failed  to  gain  in  weight,  but  caused  general  disturbance  of  the  whole  lot.  The 
average  for  the  preceding  2  weeks  were:  Lot  A,  14.4  lbs.;  Lot  B,  14.7  lbs. 


Lot  B.  Seven  weeks  later  again  fish  meal  was  once  more  substituted  for  an 
equal  weight  of  sl^arps  in  the  ration  of  Lot  A,  but  was  not  removed  from 
the  ration  of  Lot  B,  so  that  for  the  last  4  weeks  each  lot  received  fish  meal 
along  with  the  bran  and  sharps  and  for  the  last  3  weeks  the  rations  were 
identical  in  every  respct.  The  general  plan  of  the  ex]:)eriment  is  sunmiari- 
sed  in  Table  I. 

The  composition  of  the  fish  meal  used  is  given  in  Table  XL  average 
gains  in  live  weight  are  summarised  in  Table  III,  and  in  Table  IV  are  set 
out  the  quantity  of  foodstuffs  consumed  and  the  average  cost  of  the  rations 
based  on  the  following  prices  per  ton: 

«       s      d 

Bran 6164 

Sharps 9     12     6 

rish  meal 10     10     o 

Fish  meal  as  compared  with  sharps  effected  an  extra  gain  in  live 
weight  of  1.3  lb.  per  pig  per  week  on  the  average  of  the  first  experimental 
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Tabi^e  IV.  —  Average  amount  and  cost  of  iveekly  ration  per  pig. 


I,ot  A 

Lot  B 

Weight 

Cost 

Weight                       Cost 

First  experimental  period. 

lbs. 
4.8 

21. 1 

d 

3 -50 

21.73 

3.49 

lbs. 

4.8 
24.2 

d 

3.50 
24.92 

Sharps    

Fish  meal 

Total  .    .    . 
Second  experimental  pet  tod. 

29.0 
7.6 

37-9 

28.72       . 

5-55 
39.04 

29.0 

7.6 

31.6 

6.3 

28.43 

5-55 

32-55 

7.09 

Sharps    

Fish  meal 

Total  .    .    . 

45-5 

44-59 

45-5 

45-19 

The  two  periods  combined. 

Bran 

Sharps     

Fish  meal 

Total  .    . 


With  fish  meal 


Weight 


6,2 

26.35 

4-7 


37-25 


^■53 

27.14 

5-29 


36.96 


Without  fish  meal 


Weight 


Cost 


lbs. 

6.2 
31-05 


3^-25 


4-53 
31-98 


36.51 


period  and  of  1.4  lb.  per  pig  per  week  on  the  average  of  the  second  experi- 
mental period  or  an  average  gain  for  the  whole  period  of  1.35  lb.  weekly. 
On  the  other  hand  the  use  of  fish  meal  to  the  extent  of  one  eighth  of  the 
total  ration  as  a  substitute  for  an  equal  weight  of  sha^DS  increased  the 
cost  of  feeding  by  barely  1/2  d  per  pig  per  week.  If,  further,  the  residual 
manurial  values  be  allowed  on  the  scale  suggested  by  Hall  and  Voel.cker, 
the  fish  meal  becomes  actually  cheaper  since  the  manurial  value  of  the 
fish  meal  is  £  4  8s  per  ton,  whilst  that  of  the  sharps  is  but  £  i  qs  per  ton. 
But  even  leaving  out  of  account  the  manurial  value  and  considering  only 
the  live  weight  gains,  there  can  be  no  doubt  as  to  the  decided  benefit  of 
partially  replacing  sharps  by  fish  meal. 

No  objectional  taint  was  imparted  to  the  carcass  of  the  animal  by 
the  use  of  fish   meal. 
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1302  -  Poultry  Breeding  in  Tunis ;  Imported  and  Native  Breeds.  —  chenevard  w..  in 

Bulletin  de  la  Societe  cV Horticulture  dc  Tunisie,  Year  14,  No.  99,  pp.  157-160.  Tunis,  Octo- 
ber 15,  1916. 

"  Kabyles  "  is  the  term  commonly  used  for  all  native  poultry  in  Tunis, 
but  for  practical  purposes  the  three  following  classes  may  be  distinguished  : 
i)  The  true  Kabyle,  generally  partridge  colour  with  a  long  body, 
yellow  legs  and  a  weight  which  rarely  goes  above  2  lbs, 

2)  The  Arab  type  which  is  rather  a  better  kind  of  bird,  more  com- 
pact in  form,  with  yellow  or  green  legs  and  various  colourings  of  plumage, 
generally  tending  towards  a  yellow  brown  ;  its  average  weight  is  2.2  to 
2.6  lbs. 

3)  All   other  birds. 

Good  results  have  been  obtained  with  the  Arab  by  selection  and  by 
crossing  with  imported  varieties,  birds  weighing  up  to  3  to  4.5  lbs,  being 
obtained,  but  the  quality  of  the  flesh  is  very  poor.  Kabyles  are  too  small 
ever  to  prove  of  economic  importance. 

An  experiment  was  carried  out  in  which  the  weights  of  birds  of  the 
Arab  type  were  compared  with  those  of  a  Malines  cross  known  as  the 
Tunisian  Cuckoo  throughout  the  period  of  their  growth.  The  mean  fi- 
gures are  given  below. 


Egg  before  incubation 

"      after     5  days  incubation 

"         "      10       "  "  

"      15       "  "  

"         "      21-22  "  chick    1.40 

shell     0.25 

I<oss  of  weight  during  incubation 

Chick      3  days  old      

5   "   "   

"     ID  "  "  

15  "  "  

"     20  "  "  

25  "  "  

30  "  "  

45  "  "   

60  ".  "   

75  "  "   

90  "  "       

"   105  "  "   .  .* 


Weight  of 

eg; 
10 

g  or  chick 

Tvmisian  Cuckc 

Arab 

oz. 

oz. 

2.07 

1-75 

1.96 

1.65 

1.86 

1.58 

1-75 

r-47 

1.65 

1.26 
0.14 

i    1.40 

0.42 

0.35 

1.30 

1. 12 

1.50 

1.26 

1-75 

1.30 

2.07 

1-43 

2.63 

1.68 

3-53 

2.07 

5-53 

2.98 

12.60 

5-75 

21.70 

9-59 

30.40 

1313 

44.10 

18.38 

59.50  or  3 

7. 

,  lbs. 

24.68  or  I 

Valb. 


The  feeding  consisted  of  hard  egg  and  bread  sop  to  start  with,  fol- 
lowed by  barley  mash,  cooked  rice  and  soui  milk  together  with  millet  and 
tail  corn,  the  consumption  per  head  up  to  105  days  old  and  per  lb.  of  live 
weight  being  as  follows  : 
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Tunisian  Cuckoo 


FISH 

;  CULTURE. 


Dry  matter 

Digestible  protein     .    .    . 

fat 

"  carbohj'drates 

Cellulose 

Starch  value 


Per  head 
lbs. 


21.6 

2.9 

1-5 

12.7 

0.5 
16.1 


Per  lb.  live 

weight 

lbs. 


Per  head 
lbs. 


9.16 

1-3 

0.7 

5-8 

2.0 

7-4 


Pel  lb.  live 

weight 

lbs. 

5-9 
0.9 

0.5 
3-7 
0.1 

4.8 


The  Arab  birds  required  about  10  per  cent  more  food  than  the  Tu- 
nisian Cuckoo. 

1303  -  Fecundity  in  Relation  to  Stamina.  —  dunnigliff  (jun.)  a.  a.,  in  The  Agricultural 

Gazette  of  New  South  Wales,  Vol.  XXVII,  No.  7,  pp.  507-510,  Sydney,  July  191 6. 

The  danger  signal  has  been  raised  by  more  or  less  authoritative  critics 
in  various  parts  of  the  world  that  striving  for  higher  and  higher  egg 
production,  and  the  breeding  from  hens  of  great  fecundity,  can  only  result 
in  degeneration  of  the  constitution  of  the  stock  and  consequent  disaster 
to  the  breeder.  Egg  laying  competitions  have  been  pointed  out  as  exer- 
cising a  dangerous  influence  in  this  direction.  In  New  South  Wales  how- 
ever where  these  competitions  have  been  in  progress  longer  than  in  any 
other  part  ot  the  world  there  is  no  evidence  of  loss  of  stamina  in  very  pro- 
lific birds.  The  attainments  of  high  records  in  this  country  has  never 
been  subordinated  to  practical  and  utilitarian  considerations,  restrictions 
having  always  existed  with  regard  to  quality.size  of  eggs, and  weight  of  pullets 

It  is  instructive  to  trace  the  results  of  breeding  from  hens  that  have 
put  up  high  records  in  competitions.  For  instance,  the  pen  of  White 
Leghorns  which  won  the  second  two-years'  test  with  1474  and  1150  eggs 
in  the  first  and  second  years  respectively  and  the  pen  which  won  the  fourth 
two-years'  test  with  1324  and  1045  eggs  both  belonged  to  the  same  owner 
and  proved  entirely  satisfactory  as  breeders  both  as  regards  fertility  and 
constitutional  vigour  of  the  progeny.  Another  example  is  the  White 
Leghorn  hens  which  won  the  1912-1913  competition  with  1461  eggs  and 
which  were  used  later  with  other  birds  of  the  same  stock  in  the  single  pen 
test  of  1914-1915  when  they  achieved  a  world's  record.  The  four  best 
hens  in  that  group  had  individual  records  of  267,  270,  270,288  eggs,  yet 
when  used  afterwards  for  breeding,  they  gave  no  evidence  of  having  suf- 
fered constitutionally  from  the  strain  of  the  great  production. 

The  available  evidence  warrants  the  conclusion  that  a  hen  is  not  to 
be  regarded  as  a  doubtful  transmitter  of  stamina  to  her  progeny  because 
she  is  the  possessor  of  the  faculty  of  fecundity  in  a  high  degree.  The  200 
egg  hen  has  now  become  a  commonplace  in  Australia  and  there  seems  no 
reason  why  it  should  not  be  eventually  replaced  by  strains  producing  250 
eggs   01    even   more. 

1304  -  The  Distribution  of  Fish  and  Fish  Eggs  during  the  Fiscal  Year  Ending  1915. — 

Johnson  R.  S.,  Depurlnient  nj  Commerce,  Bureau  of  Fislieries,  Document  'So.  SzS,  pp.  1-138. 
Washington,  D.  C,  1916. 

During  the  fiscal  year  1914-19x5  the  breeding  establishment  of  the 
U.S.  Bureau  of  Fisheries  bred  and  distributed  about  fifty  species  of  fresh- 
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Number  of  eggs,  small  fry  and  small  fish  distributed 
by  the  U.  S.  Bureau  of  Fischeries  during  the  fiscal  year  1914-1915. 


Ameiurus  spp 

Cyprinus  carpio 

Catostotnus  commersoni 

Ictiobus  spp . 

Aplodinotus  grunniens 

Alosa  sapidissitna 

Clupea  spp 

Coregonusalbus  and  C.  clupeaformis 

Leucichthys  artedi 

Onchorhynchus  kisutch 

Oncorhynchus  tschawytscha     .    .    . 

Oncorhynchus  nerka 

Oncorhynchus  gorbuscha 

Oncorhynchus  keta 

Salmo  gairdneri 

Salmo  irideus 

Salmo  salar      

Salmo  sebago 

Salmo  trutta 

Salmo  henshawi 

Salmo  trutta  levensis 

Cristivomer  namaycush 

Salvelinus  fontinalts 

Osmerus  mordax 

Thymallus  montanus 

Pomoxis  annularis 

Pomoxis  sparoides 

Ambloplites  rupestris 

Micropterus  dolomieu 

Micropterus  salmoides 

Lepomis  palltdus 

Esox  lucius  and  E.  reticulatus .   . 

Stizostedion  vitreum 

Perca  flavescens 

Roccus  lineatus 

Morone  americana 

Roccus  chrysops 

Morone  interrupta 

Gadus  callarias 

Pollachius  virens 

Scomber  scombrus 

Melanogrammus  ceglifinus      .    .    . 
Pseiidopleuronectes  americanus  .   . 

Tautoga  onitis 

Homarus  americanus      

Totals   .    .    . 


98  900  000 

I  948  280 

34  466  723 

3  155  000 


634  000 

2  022  990 

291  000 

3  435  000 

12  850  000 

507  150 

14  500  000 

350  000 


Small  fry 


Small  fish, 

one  year  old 

I  fish,  full  grown 

fish 


326  350  000 
19  000  000 

17  850  000 


1  536  260  143 


46  009  595 

4  85 1  000 
405  400  000 

92  350  000 
21  204  230 

44  554  892 
43  776741 
II  758500 

35  504  707 

2259  113 

568  930 

I  804  313 

310  042 

58430 

I  939  250 

35  294  000 

5  700  263 

6  900  000 
I  873  000 


653  170 
758  300 
135  000 

282  820  000 

195  267  000 

8  594  500 

161  980  000 


260  133  000 

500  730  000 

4  847  000 

26  814  oca 

I  294  156  000 

606  000 

194  670  000 


3  694  281  699 


2  756  062 
16  741  450 

8  666  255 
479  037 

3  244  660 

2  144  875 

140  015 

4  784  067 

48  000 

3  093  723 
6  965  167 


I  800  430 

470 

414  078 

81  177 

1  431  850 

2  799  766 

87  846 

383 
104  287 


I  665  793  I  665  793 
644  411  644  411 
200  200 
114  849  114  849 
65  65 
46  009  595 
4851  000 
504  300  000 
92  350  000 

25  90S  572 
95  763  065 
55  597  996 
12237537 

35  504  707 
6137773 
4  736  795 

1  804  313 
741  057 

58430 
10  158  317 

48  000 
51  238  468 
13  172  580 
21  400  000 

2  223  000 

1  800  430 
470 

414  078 

734  347 

2  190  150 
2  934  766 

87846 

609  170383 

214  371  287 

8  544  500 

179  830  000 

2  825        2  825 
4201         420 

260  133  000 

500  730  000 

4  847  000 

26  814  000 
I  294  156  000 

606  000 

3  779   194  ^'73  779 


58215962  4288757804 
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water  fish  excluding  the  nacreous  shell  fish  [Lampsilis  ventricosa,  L.  li- 
gamenta,  L.  luteola,  L.  recta,  L.  anodontoides,  Plagiola  securis,  Quadrupla 
pustulosa)  and  the  American  crayfish  {Homartts  americanus) .  Other  species 
were  captured  during  a  flood  in  the  basin  of  the  Mississippi  and  replaced 
in  their  respective  rivers  after  the  flood  had  subsided. 

The  adjoining  Table  shown  the  amount  of  restocking  actually  accom- 
plished. "  Small  fry  "  is  used  to  designate  newly  born  fish,  and  "  small 
fish  "  are  those  about  the  size  of  a  finger. 

1305  -  Feeding  Experiments  with  Rabbits.  —  da vies  c.  j.,in  The  journal  of  the  Board 

of  Agriculture,  \'ol.  XXIII,  No.  6,  pp.  583-585,  lyondon,  September  1916. 

In  order  to  obtain  precise  details  of  the  relative  merits  of  various 
concentrated  foods,  of  the  total  amount  of  food  consumed  and  of  the  cost 
of  rearing,  8  rabbits  of  similar  breed,  belonging  to  two  litters  of  about  the 
same  age,  were  experimentally  fed  for  6  weeks  in  the  summer  of  1916. 
The  results  of  the  experiments  are  given  in  Tables  I  and  II. 


Table  I.  —  Daily  ration  of  each  pair  of  rabbits. 


Concentrated  food 
Clover  hay   .    .    . 
Green  stuff  .    .    . 


Age  of  rabbits  in  weeks 


14 


It) 


1-5 

I 

16 


2 
I 
16 


2 
I 
16 


Table  II.  —  Cost  of  concentrated  food  and  live  weight  increase. 


Lot 

Concentrated  food 

Content  of: 

Cost 

of  food 

per  lb.  (i) 

Total  cost  of 
concentrated 
food  per  head 

Average 
Liveweight 

Protein 

Oil 

increase 
per  iiead 

I 

Bian 

Per  cent 

14 
12 

.8 

\ 

24 

Per  cent 

4 
6 

6 

6 

d 

I 
2 

1-5 

1-5 

d 
2 

4 
3 

3 

lb.   oz. 

I      9 
I       10 

2 

Oats 

3 

4 

Bran,  2   parts 

Oat  meal,  i    part.    .    .    . 
Dairy  cake,  i   part  .    .    . 
Dairy  cake 

I        ID 

I      3 

(i)  Maximum  prices  for  food  bought  locally  in  small  quantities. 


All  rabbits  received  water  to  drink  and  a  lump  of  rock  salt  to  lick, 
also  a  daily  allowance  of  clover  hay  and  fresl:]y  cut  green  stuff.  The  pair 
fed  on  dairy  cake  (lyot  4)  gave  poor  results  which  were  due  partly  to  the 
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fact  that  one  rabbit  disliked  it  and  seldom  ate  her  share.  At  the  end  of 
of  the  experiment  lyot  3  carried  the  most  flesh  and  the  mixture  they  received 
was  used  successfully  throughout  the  year,  giving  support  to  the  view  that 
a  mixture  of  foods  is  better  than  single  foods. 

The  experiments  show  that  oats  can  be  very  well  replaced  by  cheaper 
foods  and  that  rabbits  can  be  reared  for  the  6  weeks  of  their  greatest  growth 
in  summer  at  a  cost  of  ^^  per  week  for  concentrated  food.  Roughly 
speaking  it  was  found  that  it  took  some  15  lbs.  of  food  to  produce  i  lb. 
increase  live  weight  and  this  figure  agrees  very  well  with  the  observations 
made  by  the  writer  many  years  ago  when  it  was  estimated  that  each  rabbit 
increased  i  lb.  for  every  12  lbs.  of  food  consumed.  During  the  6  weeks 
experimental  period  each  rabbit  produced  9  to  10  lbs.  of  dry  and  liquid 
manure. 
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1306  -  New  Dressing   Machine  for  Spherical  Grain.  —  iiinstrierte  landwirtschaftu  he 

Zeitimg,  36th  Year,  Xo.  64,  pp.  429-430.     Berlin,  August  9,  1916. 

In  plate  dressing  machines  of  the  usual  type,  seeds  which  are  not  per- 
fectly round  or  those  having  flat  surfaces  on  them,  either  stay  on  the  plate 
or  move  along  very  slowly  and  leave  it  reluctantly.  This  causes  seeds 
of  inferior  quality  to  fall  into  the 'hopper. 

On  the  other  hand,  in  the  new  machine  described  here,  (made  by 
Ernst  lyOSCHE  at  Koenigsberg,  Prussia;  German  Patent  No.  292667), 
a  step  device  causes  the  seeds  to  make  a  kind  of  jump  which  allows  them 
to  roll  and  to  leave  the  plate  at  the  proper  moment.  Again,  the  fact  that 
the  external  ring  of  the  plate  is  adjustable,  allows  the  individual  character- 
istics of  each  kind  of  seed  to  be  provided  for  and  gives  most  efficient  se- 
paration. Another  novelty  consists  in  the  adjustability  of  the  carrier 
platforms  situated  in  the  annular  discharge  channels.  In  this  way  the 
classification  of  the  different  kinds  of  grain  can  be  varied  -at  will.  Finally 
the  rousing  shaft  fixed  in  the  feed  channel  is  a  very  useful  improvement ; 
it  keeps  the  grain  in  constant  motion  and  prevents  the  formation  of  heaps. 
The  friction  rids  the  grain  of  husks,  stalks,  etc.,  while  sand  and  other  impur- 
ities are  led  to  a  sieve  at  the  bottom  of  the  feed  channel  and  thus  do  not 
reach  the  dressing  plates.  Fig.  i  shows  a  complete  view  of  the  machine  ; 
fig.  2  a  horizontal  section  ?it  A  B ;  fig.  3  a  portion  of  the  annular  channel  with 
the  carrier  platform  p  controlled  through  the  window  0  ;  and  fig.  4.  is  a 
vertical  section  of  a  dressing  plate  and  feed  channel,  showing  also  the  under 
side  of  a  dressing  plate  with  adjusting  wing-nuts  t ;  the  position  of  the  rous- 
ing shaft  h  is  indicated  together  with  its  driving-bevel  e. 

As  shown  in  fig.  i,  the  three  pillars  a  of  the  frame  function  also  as  dis- 
charge channels  and  are  connected  by  the  cross-piece  h.  The  frame  carries 
the  cylindrical  feed  channel  c  which  at  its  upper  end  has  a  driving-bevel  e, 
running  on  a  ball-bearing  d.  From  this  bevel  the  dressing  plates  /  are  sus- 
pended by  stay-bolts.     The  shaft  h  forms  the  axis   of  the    bevel  e.     It  is 
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New  dressing  machine  for  spherical  grain. 


Fig.   1.   Complete  machine. 


Fig.  2.   Horizontal  section  at  A   B. 
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furnished  with  rousing  fingers  and  the  lower  end  runs  on  a  step-bearing  at 
the  bottom  of  the  feed-channel  (as  indicated  in  fig.  i).  The  bevel  e,  which 
is  driven  by  any  suitable  power,  drives  a  series  of  brushes  m  by  means  of 
the  shaft  k  and  the  bevel-gears  /.  The  pillars  a  are  connected  with  the  annu- 
lar channels  n  in  which  the  platforms  p  are  situated.  The  latter  are  regu- 
lated through  the  slots  0  and  carry  the  dressed  grain  in  the  pillars  to  the 
internal  discharge  channel. 

'New    dressing    machine  for   spherical  grain. 


Fig.  3.  —  A  portion  of  the  annular  channel  with  the  carrier  platform  p. 
controlle'l    through  the  window  o. 


Fig.  4.  —  Vertical  section  of  a  dressing  plate  and  feed  channel. 

Mode  of  action.  —  The  dressing  ]ilates  are  put  in  motion  by  any  suit- 
able i)ower.  Tlie  grain  to  be  dressed  is  introduced  to  the  cylindrical  feed 
channel  c  through  a  funnel  or  by  similar  means.  Hence  it  passes  to  the 
plates  by  discharge  orifices  r  under  the  influence  of  the  rousing  shaft  h. 
The  seeds  roll  over  the  dressing  plates  t  which  surround  the  channel  c  and 
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move  quickly  or  slowly,  according  to  their  weight  and  shape.,  towards  the 
channels  n  at  the  periphery  of  the  plates.  Perfectly  round  seeds  roll  quickly 
off  the  plate  and  reach  the  annular  channel  on  the  first  carrier  platform  p 
and  thence  the  first  discharge  channel.  Seeds  which  are  not  round  or  those 
which  are  gnawed  by  worms  roll  slowly  to  the  edge  of  the  plate  and  only 
reach  the  second  division  of  the  annular  channel  passing  out  though  the  cor- 
responding discharge  orifice.  Broken  or  damaged  grain,  husks,  etc.,  slip 
rather  than  roll  and  only  reach  the  third  division  and  emerge  by  the  last 
discharge  opening.  Debris  (stalks,  etc.),  entangled  in  the  grain,  which  is 
not  carried  to  the  sieve  by  the  rousing  shaft,  is  removed  from  the  plates  by 
the  rotary  brushes  m. 

1307  -  The  Elbert  Vaughan  Portable  Saw  driven  by  Petrol  Motor,  for  Tree  Felling  (i).  — 

The  Scientific  American,  Vol.  CXV,  No.  11,  p.  264.  New  York.  September  1916. 

The  Elbert  Vaughan  portable  saw   is  driven  by  a  3.5  HP,  two-stroke 
petrol  motor.     The  total  weight  of  the  machine  is  about  220  lbs.     As  shown 


The  JvllH-n    Vauc;han   portable    luciioi    saw. 


(i)  See  also  B.  May  1916,  No.  550. 


[Ed. 
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in  the  attached  figure,  the  saw  is  mounted  on  a  V-shaj^ed  frame  of  which 
the  lower  end  rests  on  the  ground  while  two  clamps  fix  it  solidly  to  the  tree 
to  be  sawn.  When  a  cut  is  finished  the  machine  can  be  shifted  bj'  two  men 
to  the  place  where  the  next  cut  is  to  be  made. 

As  an  example  of  the  work  done  by  this  portable  saw  in  10  hours,  the 
writer  gives  : 

Maximum 35  cords  (4480  cub.  ft.)  of  wood  in  billets  (.f  4  feet. 

Minimum 15  cords  (1907  cub.  ii.)  >■         »  » 

Avetag 20  cords  (2546  ciib.  ft.)  »         «  » 

1308  -  Lorry  for  Transporting  Timber  in  Long  Lengths.—  The  implements  and  Machinery 

Review,  Vol.  42,  Xo.  498,  p.  663.  I^ondon,   1916. 

The  Yorkshire  Commercial  Motor  Company  of  lyceds  has  built  a  lorry 
carrying  6  tons  of  wood  in  lengths  up  to  45  feet.  Ordinary  vehicles  do.'not 
allow  of  the  carriage  of  long  pieces  because  of  the  limited  platforms  of  the 
lorries  and  also  on  account  of  the  unequal  distribution  of  weight.     To  avoid 


lyorry  for  transporting  timber  in  long  lengths. 


these  disadvantages  the  above  company  has  fitted  the  chassis  with  two  trest- 
les of  different  heights  ;  the  rear  trestle  is  lower  than  the  forward  trestle  and 
is  fixed  to  the  frame  directly  over  the  back  axle  ;  the  forward  trestle  is 
fitted  just  behind  the  motor.  The  respective  height  of  the  two  trestles 
allow  pieces  to  be  sloped  conveniently.  This  arrangement  together  with 
the  well  proportioned  design,  distributes  the  weight  uniformly  on  the 
bearing  points  of  the  vehicle.  Another  advantage  of  this  lorry  is  the  rela- 
tively long  platform  compared  with  the  space  occttpied  by  the  steam 
generator  and  the  machinery.  The  latter  is  of  simple  type,  with  large  bear- 
ing surfaces,  and  is  ver}^  well  balanced.  The  generator  and  fire-box  are 
of  such  dimensions  that  the  tubes  are  always  covered  with  water  whatever 
the  angle"  of  tilt  assumed  by  the  lorry. 
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1309  -  "Silicate  Cotton"  as  Insulating  Material  for  Boilers  and  Refrigerators.— scott 

James,    in    Ice    and    Cold  Stora<^e,  Vol.  XIX,  No.  2-m,  pp.  lovnM,    3  fij^ures.    London, 
August,  1916. 

The  writer  criticises  the  name  "  silicate  cotton  ",  as  unsuitable,  since 
the  substance  does  not  contain  any  cotton,  and  suggests  "  silicate  fibre  " 
as  a  substitute.  It  consists  actually  of  a  silicate,  or  rather  of  a  mixture 
of  calcium  silicate  with  silicates  of  other  bases.  The  material  is  prepared 
from  blast  furnace  slag,  more  especially  from  the  semi-transparent  portion, 
of  a  vitreous  nature,  and  does  not  undergo  any  change  on  exposure  to  the 
air  under  ordinary  conditions. 

The  slag  is  melted  and  a  jet  of  steam  blown  through  which  divides  the 
mass  into  an  infinite  number  of  small  particles,  of  different  shapes,  contain- 
ing air  bubbles.  One  cubic  foot  of  slag  forms  12  cubic  feet  of  silicate,  which 
thus  includes  11  cubic  feet  of  air. 

Besides  being  used  for  floorings  as  a  noise  absorbing  agent,  this  mate- 
rial is  employed  for  boiler  laggings.  It  is  now  coming  into  use  as  an  insu- 
lator for  cold  storage  purposes  as  it  has  the  advantage  of  being  absolutely 
incombustible  and  non-fermentable,  while  from  the  thermal  point  of  view, 
it  is  one  of  the  worst  conductors  known. 


1 3 10  -  Review  of  Patents. 


Austiia 
Canada 


Germany 


Tillage  Implements. 

72  056     Cultivator. 
72  058     Motor  plough. 
168704     Hoe  and  cultivator  combined. 
169  032     Multi-furrow  plough. 
169  107     Drain  plough. 
169  195     Tractor  plough. 
169269    Share-lift. 
169364     Roller  coupled  to  j.lough. 
169  372     Harrow. 
169  593     Hoe. 

169  852     Method  nf  fixing  cultivator  disc^. 

292  096     Method  of  fixing  the  share  to  the  frame,  easily  detached,  espe- 
cially for   tractor   ploughs.     . 
292  129     Spring   connection   for   share  of  motor   plough. 
292  130     Cultivator  with  rotating  knives,  with  axis  of  rotation  parallel 

with  the  line    of  work. 
292  181     Cultivator  with  vertical  knife-bearing  drums. 
292  411     Grips  for  motor  plough  and  other  wheels,  with  pieces  situated 

on  the  plane  of  the  axle. 
292  412     Chassis  for  reversible  plough,  workuig  on   the  balance-plough 

principle. 
292  438     Tractor  plough. 
292  439     Motor  plough  with  fixed  shares,  adjustable  for  height  by  means 

of  a  rack. 
292  628     Device  for  fixing  and  tmfixing  ploughs  coupled  to  the  tractor 

chassis  by  means  of  a  draw-bar. 
292  629     Plough   furnished   with   frame   detachable  at   side   for   tractor 
work. 
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1815 


292  932 

292  975 

293  243 

293  408 

HoUand 

I  590 

Italy 

153  252 

154  00? 

154  177 

154  305 

United  States 

I  188032 

I  189332 

I  180  365 

I  191  404 

I  191  685 

I  191  850 

I  194  087 

I  194  166 

Disc-harrow  with  articulated  axles 
Motor  plough  of  driven  disc  ty]5e. 
Motor  plough    with    frame    adjustable    as    regards    height    by 

mechanical  power. 
Mole-plough. 

Cultivator  with  rotating  toothed  drum. 
Transverse  connection  for  fore  carriage. 
Motor  plough  with  driver  rotary  blades. 
Motor  plough  for  special  soils. 
Improvements  in  ploughs. 

—  I  188  091  —  188  412  —  1  188  690.  —  I  188  727    Cultivators. 

—  I  189  890  Harrow. 
Wheel  plough. 
Spiral  harrow. 
Plough  coulter. 
Attachment  for  cultivator. 

Plougliing  machine  with  rotating  cylinder. 
Plough . 


Germany 


Drainage    and    irrigation. 

292  155     Automatic  device  for   sprinkling  and   ir;igaling   with   tipping 
receivers  to  control  the  valves. 


Canada 
Germany 


Fertilizers. 

169  161  —  169  162  —  169  163  Piocess  for  fixing  nitrogen. 
169  491     Process  for  calcium  cyanamide  manufacture. 

291  227     Process  and  device  for  spreading  fertilizers. 

292  440     Agitator  and  pump  for  liquid  manure  driven  by  electric  motor. 


.Sowing  and    planting    machines. 

Austria  71  906  Drill  with  distributor  discs  inside  the  hopper. 

Canada  170  148  Drill. 

Germany  290  920  Garden  drill. 

Italy  153  481  Drill  and  manure  spreader. 

United  States  i  181;  oiq  Drill  for  Maize. 


Austria 
Germany 


Italy 


Plant   diseases  :  prevention  and  remedies. 

70  878  Method  f)f  protecting  coniferous  and  other  trees  from  rodents. 

290  611  Process  for  making  insecticide. 

291  810  Device  for  guarding  vmeyards  and  orchards  against  hail  storms, 

292  270  Insecticide. 

153  302  Insecticide  for  spraying. 

153  525  Improvement  in   continuous   jet  sj^rayers. 

153  761  New  improved  sprayer  for  blight  and  insects. 


Austria 


Harvesting  and    liayina'-'ing    machinerv. 

70085     System  for  converting  mower  to  binder. 

70512     Reaper. 

70  656     Reverse  mechanism  for  driving-wheel  of  binder. 


i8i6 


AGRICT'I/rURAL   MACHINFRY 


Canada 

169  397 

169  497 

170404 

Denmark 

21  364 

21  398 

Germany 

291  682 

291  699 

291  715 

291  823 

United  Kingdom 

6768 

8  242 

United  .States 

I  191  385 

I  194  788 

I  195  320 

Rake. 

Shcal-maker. 

Binder. 

I,awn  mower. 

Self-bindei. 

Guard  for  mower  running  behind  or  at  side  of  machine 

Device  for  recovering  grain  and  seed  from  self-binders 

Knot  for  balers,  binders,  etc. 

Machine  for  making  cocks. 

Reaper. 

HoTse  rake. 

Gear  for  coupling  hay  rake  to  lif1. 

Teeth  for  hay  rake. 

Maize  binder. 


Austria 

71  879 

71.  902 

Canada 

169  839 

France 

480359 

Germany 

291  688 

291  706 

291  714 

292  372 

94  473 

292  740 

Machines  for  harvesting  root  crops. 

Potato  digger. 

Beet  puller. 

Potato  digger. 

Potato  digger. 

Device  for  raising  the  tines  of  potato  digger. 

Seat  for  2-wheeled  potato  digger. 

Topping  machine  for  beets. 

Potato  digger  with  projecting  forks. 

Beet-puller  fitted  with  endless  belt  transporter. 

^Vheel  with  forks  for  potato  digger. 


Canada 
Italy 


Winnowing  and  threshing  machines. 

169  215  —  169  559  Threshing  machine. 
169  253     Mechanism  for  threshing  machine. 

153  981     Improvement  in  machine  for  separating  grain  coated  with  mu- 
cilage from  grain  not  so  coated. 


Transport ,  dressing  and  storage  of  crops. 

Canada  168  597     Silage  chopper. 

169  813     Hay  lift. 
Germany  292  442     Mechanism  for  clutching  and  de-clutching  the  feed  of  straw- 

balers,    (i) 
293  103     Binding  device  for  straw-baler. 
Italy  153  897     Fodder  trussing  machine.  , 

United  Kingdom  3  894     Hay  lift. 

United  States         i  191  105     Maize  lift. 

I  192  036  —  I  192  307  —  I  194  179  Hay  litts. 


Canada 
Italy 


Steering  and  traction  of  farm  machinery. 

168  223  -—  168  224  —  168  439  Tractor:;. 

134  049     Anti-skid  device  for  tractor  for  difficult  soils  or  heavy  loads. 


(i)  See  B.  November  191  fi,  N".  1209. 


{E.  d.  N.) 
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United  States 


Austria 
Germany 


Italy 


Austria 
Canada 


Italy 


I  191  333     Tractor  motor. 

I  191  858  —  1  19?  423  Tractors. 

I  193  TJ^     Plough  tractor. 

Feeding  of  slock. 

7201S     Feeding  machine. 
293  106     Feeding  tiay  for  fitting  oyer  manger. 

Apiculture. 
154  157     Improyed  hiye. 

Manufacture  of  vegetable  products. 

70  902  Kneading  machine. 

169  334  Flax  dressing. 

169  446  Desiccator  for  food  cakes. 

169  545  Cereal  food  in  strip     form. 

153  952  Desiccator  for  grain,  seed  and  flint. 


Dairy  industry. 

Austria 

69  998 

Dr.-iw-off  tap  for  milking  machine. 

71  109 

Chum  mechanism. 

Canada 

169  284 

Pulsator  for  milking  machine. 

169  285 

Can-filling  machine. 

170  146 

Milk  filter. 

170425 

Fat  separator  for  creamery. 

Miscellaneous. 

Austria 

70  253 

Meat  chopper. 

70  803 

Coimtiy  stoye. 

70  81=; 

Trocar. 

131 1  -  Method  of  Housing  Stock  in  Pens  without  Divisions  in  Use  in  Ohio,  U.  S.  A.  — 

Hyslop  G.  1,.,  in  Hoard's  Dairyman,  Vol.  1,11,  N'o.  6,  p.  165,  fig.     Fort  Atkinson,  Wise, 
September  i,  19 1-6. 

As  shown  in  the  accompanying  figure,  the  stock  building  is  divided 
into  three  parts  :  the  cattle  pens  occupy  the  ends,  while  the  silos,  boxes, 
horse  stables  and  a  shed  for  fattening  poultry  are  in  the  centre.  The  pens 
at  each  end  form  four  compartments  separated  by  the  feeding  passage, 
4  feet  wide,  which  also  serves  as  a  manger  and  is  fitted  with  an  overhead 
travelling  skip  for  carrying  the  food.  This  skip,  3.7  x  4.2  feet  in  size, 
can  carry  from  1000  to  1200  lbs.  of  ensilage. 

Barriers,  moved  by  a  lever,  control  the  animals  during  feeding.  The 
use  of  the  feeding  passages  as  mangers  saves  a  .space  of  4  feet  throughout 
the  building  that  would  normally  be  occupied  by  mangers.  Feeding  is  thus 
more  convenient  and  there  is  less  waste. 

The  cattle  pens  measure  42  X  13  ft.  without  the  feeding  passage ;  the 
latter  occupies  40  sq.  ft.  per  animal.  Each  pen  holds  13  cows  (there  is 
room  for  16)  or  16  bullocks.  The  floor  of  the  pens  and  passages  is  of  con- 
crete.    The  platform  on  which  the  beasts  stand  when  controlled  by  the  bar- 
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riers  is  raised  6  inches  above  the  floor  level.  Each  pen  receives  150  lbs. 
of  straw  daily,  and  when  the  manure  is  i  foot  deep,  another  100  lbs.  of  straw 
is  added.  The  bullocks  receive  their  litter  once,  the  cows  twice  a  day,  for 
the  second  time  at  the  evening  milking.     The  writer  states  that  with  this 


Plan  of  stock  buildings  with  open  pens  at  "  West  View  Farm  ",  Ohio. 

Chickens 


Cattle 

Feeding  passage 

Box  stall 

Silo 


P  =  Fattening  Crates  for 

W  =  Water 

E  =  Horse  Stalls 

F  ^  Ventilating  Flue 


system  of  housing  there  is  less  nuisance  from  milk  than  otherwise,  and  the 
animals  are  more  comfortable.  There  is  less  labour  for  the  men  and  the 
animals  are  quieter. 

The  8  pens  require  54  to  64  tons  of  straw  for  6  months.     The  only 
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obiection  is  the  large  amount  of  straw  used,  but  the  writer  proposes  to  mix 
dry  soil  with  the  straw  and  intends  to  experiment  with  this  next  year. 

The  ventilation  is  on  the  "  King  "  system  which  is  according  to  the 
writer,  most  suitable  for  this  kind  of  buildinsf. 


RURAIv    ECONOMICS. 
1312  -  The  Possibilities  of  Increased  Crop  Production.  —  Russell  e.  j.,  in  The  journal 

of  the  Board  of  Agriculture,  Vol.  XXIIl,  No.  6,  pp.  555-560.  London,  September  igi6. 

In  his  presidential  address  on  6th  September,  at  Newcastle,  to  the  Agri- 
cultural vSection  of  the  British  Association,  Dr.  E.  J.  Rl'ssell  took  as  his 
subject  the  possibilities  and  prospects  of  increased  crop  production. 

In  the  development  of  agricultural  methods  in  England  the  three  great 
lines  of  progress  have  been  :  a)  the  introduction,  usually  from  Flanders,  of 
crops  that  had  not  previoush''  been  grown  on  British  farms,  b)  the  removal 
of  obstacles  which  prevented  crops  from  making  as  full  growth  as  thev^' 
might,  and  c)  the  introduction  of  new  methods  for  increasing  the  growth 
of  the  plant.  The  body  of  the  address  was  devoted  to  a  consideration  of 
the  means  of  i)  increasing  the  yields  per  acre,  and  ii)  reducing  the  cost 
per  acre  and  increasing  the  certainty  of  production. 

Increased  yields  per  acre.  The  main  obstacles  to  increased  plant-growth 
lie  in  the  climate  and  in  the  soil.  Climate  apparently  cannot  be  altered  ; 
therefore  crops  and  varieties  suited  to  conditions  must  be  grown.  Soil  can 
be  altered,  and  it  is  possible  to  do  a  good  deal  in  the  way  of  changing  it  to 
suit  the  crops  that  are  wanted.  Light  soils,  clays  and  loams  were  each- 
considered  by  Dr.  Russell. 

On  light  soil  the  tWo  great  obstacles  to  be  overcome  are  the  lack  of  wa- 
ter and  the  poverty  in  plant  nutrient  ^  The  problem  can  be  dealt  with  by  in- 
creasing the  depth  of  soil  through  which  the  roots  can  range,  or  by  adding  the 
necessary  colloidal  substances,  clay,  marl,  or  organic  matter.  The  addition 
of  organic  matter  must  generally  be  accompanied  by  the  addition  of  lime  or 
limestone  and  all  the  plant  nutrients  —  nitrogen,  potash  and  phosphates  —  as 
well  as  by  constant  cultivation  to  keep  down  weeds  and  retain  soil  moisture. 
When  all  this  is  done,  light  soils  become  very  productive  ;  but  on  account  of 
the  costs  of  the  above  j^rocesses,  crops  must  be  grown  which  bring  in  a  high 
money  return  —  potatoes,  greens,  peas,  sugar-beet,  or  two  crops  in  a  season. 
The  best  hope  for  improvement  of  light  soil  lies  in  increasing  the  number  of 
money-finding  crops,  improving  the  methods  of  growing  them  and  the  rela- 
tion to  the  other  crops,  or  the  Hve  stock,  and  improving  the  organization  for 
disposing  of  them,  so  that  farmers  will  feel  justified  in  spending  the  rather 
considerable  sums  of  money  without  which  these  light  soils  cannot  be  suc- 
cessfully managed. 

Heavy  land  can  be  im})roved  by  liming  or  chalking  followed  by  diainage. 
Mole  drainage  promises  to  be  an  efficient  and  much  cheaper  substitute  for 
the  old  system  of  draining,  but  co-ordination  and  a  certain  amount  of  con- 
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trol  over  the  whole  drainage  area  is  needed,  it  being  undesirable  that  a  great 
fundamental  improvement  should  be  at  the  merc}^  of  individuals. 

The  cultivation  of  cla)^  land  is  always  risk\  however,  as  it  is  suited  only 
to  a  limited  number  of  crops,  and  is  difficult  to  cultivate,  and  hence  most 
men  lay  down  this  land  to  permanent  grass.     This  risk  can  be  reduced : 

a)  by  quicker  ploughing  in  autumn  so  as  to  bring  the  work  well 
forward ;  this  seems  only  possible  by  the  use  of  the  motor  plough.  Dr.  Rus- 
sell believes  that  motor  ploughs  and  cultivating  implements  will  play  a  con- 
siderable part  in  the  improvement  of  heavy  land ; 

h)  by  keeping  up  the  supplies  of  organic  matter  in  the  soil ;  the  sim- 
plest plan  seems  to  be  the  adoption  of  the  North  Country  system,  in  which 
the  land  is  alternately  in  grass  and  in  tillage.  Dr.  Russell  thinks  that  de- 
monstrations on  such  lines,  in  heavy  land  districts,  would  resolve  many  of 
the  farmers'  doubts  as  to  the  advisabilt}^  of  breaking  up  some  of  their 
grass  land. 

Loams  present  no  special  dfhculties.  The  crop  may  be  hampered  bj- 
lack  of  root  room,  in  which  case  periodical  deep  ploughing  or  subsoiling 
may  bring  about  a  substantial  improvement ;  subsoiling  at  Rothamsted  at 
a  cost  of  about  £  i  per  acre  was  followed  by  an  increased  yield  per  acre  of 
lo  cwt.  of  potatoes  worth  35  s. 

All  the  above  soils  can  next  be  further  improved  by  proper  treatment 
with  fertilisers.  Dr.  Russell  anticipates  considerable  improvements  from  a 
closer  co-ordination  of  crop  variety  and  soil  and  climatic  conditions. 

Reduction  of  Cost  per  Acre  and  Increase  of  Certainty  of  Production.  One 
of  the  most  hopeful  ways  of  attacking  this  problem  is  to  increase  the  effi- 
ciency of  the  maniirial  treatment ;  the  whole  of  the  fertilising  constituents 
applied  to  the  soil  are  never  recovered  iu  the  crops  but  by  arranging  a  proper 
rotation,  and  by  using  a  poperly  balanced  manure  the  loss  can  be  much 
reduced.  As  regards  this  latter  point  Dr.  Russell  pleads  for  agreement 
between  the  county  aiithorities  as  to  a  uniform  scheme  in  their  manurial 
experiments.  Economy  is  also  possible  in  the  management  of  farmj'ard 
manure,  the  prodiiction  of  which  is  estimated  at  37  million  tons  annually, 
valued  at  £  9  250  000,  compared  with  an  annual  consumption  of  £  6  500  000 
worth  of  artificials. 

Further  saving  is  possible  in  the  soil  itself  ;  where  there  is  no  crop  there 
is  a  loss  of  valuable  nitrates  ov^er  the  winter,  the  heaviest  loss  occurring  on  the 
best  manured  land.  This  emphasises  the  need  for  spring  dressings  of  quick- 
acting  nitrogenous  manures,  and  accounts  for  the  marked  improvements  that 
set  in  on  many  soils  when  spring  dressings  are  given.  A  good  way  of  getting 
round  the  difficulty  is  to  sow  a  catch  crop  in  autumn  and  either  to  plough 
it  in  before  the  main  crop  is  sown,  or  to  feed  it  to  stock  whichever  is  more  con- 
venient. Leaving  arable  land  in  grass  for  a  few  years  the  gain  in  nitrogen, 
during  this  period,  may  balance  the  loss  during  the  arable  period  ;  this  is 
already  done  in  several  rotations,  but  it  suffers  from  the  disadvantage  that 
the  land  during  its  recuperative  grass  period  is  producing  less  than  during  the 
arable  period.  Dr.  Russell  next  dealt  with  the  improvement  possible  in  cul- 
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tivation,  which  will  result  from  the  use  of  the  motor  plough,  or  tractor, 
and  alluded  finally  to  economy  in  the  choice  of  crops. 

The  need  for  accounts  was  emphasised,  as  enabling  unprofitable  crops 
to  be  replacd  by  profitable.  Sivedcs  e.  g.  are  invariabl}^  grown  at  a  loss  at 
Rothamsted  and  Dr.  Russell  believes  this  would  be  found  not  uncommon  in 
the  south  of  England.  The  survey  of  the  methods  of  increasing  crop  pro- 
duction was  Concluded  by  a  reference  to  the  need  to  raise  by  educational  me- 
thods, the  ordinar^^  farmer  to  the  level  of  the  good  one,  to  the  need  fo:  extend- 
ing the  area  of  land  under  cultivation,  by  the  reclamation  of  wastes,  and  to 
the  need  for  the  substitution  of  arable  for  grass. 

L,astly,  there  is  a  factor  which  operates  against  increased  crop 
production  which  Dr.  Russell  thinks  it  unreasonable  to  hope  to  see  entirely 
abolished,  and  that  is  that  a  farmer  has  to  get  his  pleasure  out  of  the 
countryside,  as  well  as  find  his  work  in  it,  so  that  trees,  hedges  and 
copses  are  left,  pheasants  bred,  foxes  and  hares  preserved  and  rabbits 
spared. 

"  When  we  know  more  about  the  soil,  the  animal,  the  plant,  etc,  we 
shall  be  able  to  increase  our  crop-yields  ",  says  Dr  Russell,  "  but  we  shall  lose 
the  best  of  our  work  if  we  put  the  crop-yield  first.  Our  aim  should  be  to  gain 
knowledge  that  will  form  the  basis  of  a  true  rural  education,  so  that  we  may 
train  up  a  race  of  men  and  woman  who  are  alive  to  the  beauties  and  the 
manifold  interests  of  the  countryside,  and  who  can  find  there  the  satisfaction 
of  their  intellectual  as  well  as  their  material  wants.  If  we  can  succeed  in 
that,  we  shall  hear  far  less  of  rural  depopulation ;  instead  we  may  hope  for 
the  extension  of  that  type  of  keen  healthy  countryman,  which  has  always 
been  found  among  the  squires,  farmers,  and  laborers  of  this  country,  and 
which,  we  believe  was  already  increasing  before  the  War.  With  such  men  and 
women  we  can  look  forward  with  full  confidence  to  the  future. 

1313  -  Comparative  Results  obtained  on  an  Estate  in  Tuscany  where  a  Farm  Work- 
ed by  the  Landlord  was  Afterwards  Run  on  the  Metayage  System.  —  brini  f.,  in 

L'Agricoliura  Italiana,  Year  XI^III,  pp.  100-104.  Pisa,  July-Augiist  1916. 

The  Magognana  farm  at  Poggibonsi,  Tuscany  is  a  holding  of  10.87 
hectares  (27  acres)  (i)  of  which  1.27  hectares  is  occupied  by  buildings,  roads, 
etc.,  and  1.2  hectares  by  vineyards,  leaving  an  area  of  8.6  hectares  for  the 
arable  fields.  The  holding  used  to  be  farmed  on  the  landlord's  account  and 
under  that  management  it  was  worked  on  a  9-years  rotation,  but  when  later 
the  land  was  transferred  to  a  metayer,  a  4-course  rotation  was  adopted  at 
the  same  time. 

The  two  rotations  and  the  net  returns  per  hectare  under  both  systems 
are  s:iven  below. 


(i)  I  hectare  :=  2.47  acres. 
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Wlifu  under  landlord  : 

Maize  with  bean 

Wheat  with  clover  seeds      .    .    . 

Clover 

Wheat 

Beans     

Wheat  with  lucerne  or  sainfoin 
lyucerue  or  sainfoin 


I  St   yei 

2nd 

3rd 

4th 

5th 

6th 

7th 

8  th 

9  th 


Wheat,  stubble  grazed  in  autumn 


Total 


L,ire 

32 

61 

iifi 

61 

73 

61 

103 

150 

61 

718 


*  net  return  per  hectare  per  annum  80  lire. 


II.    When  under  metayage : 

I  St  year:  Maize    with    beans  and    grazing  previous 

autumn 

2nd      "       Wheat  with  clover  seeds 

3rs       "       Clover 

4th       "       Wheat 

One  fifth  ot  total  area  always  kept  on  lucerne   .    . 

Total     .    .    . 
*  net  return  per  hectare  per  annum 


Total  net     Ivandlord's    Metayer's 


returns 

share 

share 

I<ire 

lyire 

I<ire 

249 

185 

64 

131 

-60 

71 

162 

38 

124 

131 

60 

71 

453 

208 

245 

1126 

551 

575 

225 

no 

115 

Difference  between  t'.x'o  systems  : 

rer  hectare  : 

under  system  II 

I      . 

Difference      .    . 

On  the  whole  tarm  (8.6  hectares)  : 

'    luider  system  II 

I 

Difference 


Total  net    I,andlord's    Metayer's 
returns  share  share 


Lire 

Lire 

Lire 

225 

no 

115 

80 

80 

— 

145 


1937 

686 


1251 


30 


938 
6i^6 


990 


990 


No  similar  comparison  can  be  drawn  with  regard  to  the  returns  from 
the  vineyard,  as  the  vines  were  newly  planted  and  the  conditions  therefore 
not  comparable  in  the  two  periods.  But  according  to  observations  made  in 
other  vineyards  worked  first  under  the  one  system  and  then  under  the  other, 
it  is  probable  that  the  yield  of  wine  was  increased  b}  between  2  and  3  quin- 
tals by  the  more  careful  management  of  the  metayer  who  ha'^  a  more  per- 
sonal interest  in  the  welfare  of  the  vines  than  the  day  labourer.  Even  by 
valuing  the  increased  returns  as  low  as  50  lire  per  hectare,  the  net  returns  of 
the  holding  amount  to  2000  lire  per  annum  or  to  1313  lire  more  than  when 
it  was  run  on  the  landlord's  account. 
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1314-  Metayage  on  an   Umbrian  Estate  (Italy).  —  papi  c,  in  vitaiia  AgHcoia, 

Year,  53,  No.  8,  pp.  353-363.  Piacenza,  August,  15,  1916. 

On  the  Casalina  Estate  belonging  to  the  Perugia  Agricultural  Institute 
a  study  was  made  of  labour  in  its  relation  to  different  classes  of  land.  The 
estate  is  situated  in  the  Middle  Valley  of  the  Tiber,  between  Perugia  and 
Todi,  and  covers  an  area  of  1557  hectares  (i)  made  up  of  : 

750  hectares  of  drift  or  alluvial  soils  in  the  valley  (loams) 

700        "         "    sedimentary  soils  on  the  hillsides  (clay  or  pebbly  sand) 

105        "         "    sedimentary  soils  on  the  mountain  side  (shingle). 

Considering  the  estate  from  the  point  of  view  of  cropping  it  ma}^  be 
divided  into  : 

896  hectares  of  arable  land  planted  with  rows  of  plane  trees  and  vines  every  25  to  30 
metres  ;  situated  on  the  flat  or  on  gentle  slopes  where  mowing  and  reaping 
machiner}-  can  well  be  used  ;  divided  into  36  holdings  of  18  to  40  hectares 
each,  held  by  metayers. 

255  "        of  arable  land   planted  in  vines  and  olives  on  the  hillsides  where  horse  til- 

lage can  be  employed  but  where  harvesting  machinerj'  cannot  be  used ; 
divided  into  19  holdings  of  10  to  18  hectares  each  and  one  holding  of  37 
hectares    all  held  by  metayers. 
13  "        of  special  crops  (vines,  olives,  mulberries,  nurseries)  partly  cultivated  by  the 

estate  and  partly  worked  on  a  system  of  metayage  with  the  metayers  of 
the  other  parts  of  the  estate  or  with  labourers  from  the  town  of  Casalina 
30  "        of  permanent  grass  and  of  poplar  and  willow  plantations. 

363  "         of  oak  and  cherry  woods  on  the  hillsides  and  mountains.     All  forestry  work 

is  undertaken  by  the  estate  whilst  the  grazings  are  in  the  hands  of  metaj^ers. 

On  all  the  arable  hand,  it  is  estimated  that  the  permanent  crop  {i.  e. 
vines,  olives,  etc.)  occupies  one  fifth  of  the  area  and  that  the  rest  is  divided 
equally  between  corn  and  forage  crops.  Table  I  gives  the  value  of  the  ave- 
rage production  per  hectare  of  both  crops  and  stock  during  the  three  years 
1912-1914. 

The  returns  are  very  low  when  compared  with  those  obtained  on  the 
be:st  farms  of  Central  Italy^  but  in  order  to  develop  the  estate  properly  it 
will  be  necessary  to  regulate  the  course  of  the  Tiber  which  at  present  does 
considerable  damage  to  the  low-lying  land.  On  the  hillsides,  noticeable 
improvements  have  already  been  carried  out  though  high  yields  can  never 
be  expected  owing  to  the  nature  of  the  soil.  The  profits  on  live  stock  are  higher 
in  the  hill  zone  than  on  the  \ov<  ground  chiefly  because  in  the  former  no 
account  is  taken  of  the  grazing  provided  by  the  woods.  In  Table  II  is  set 
out  the  head  of  live  stock  and  its  distribution  between  high  and  lowland 
holdings. 

At  Casalina,  the  system  of  metaj'age  in  force  is  a  good  example  of  the 
old  custom  of  partnership  with  equal  shares  :  the  land,  buildings,  live  and 
dead  stock  belong  to  the  landlord  ;  the  smaller  implements  are  mostly  pro- 


(i)  I  hectare  =  2.47  acres. 
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Tabi,E  I.  —  Value  per  hectare  of  produce  from  crops  and  stock,  1912-1914. 


Lowland  zone  (896  hectares)  : 

Value  of  field  crops  not  consumea  on  the 
holding 

Value  of   crops    from    plantations  (almost 
entirely  vines) 

Net  profits  on   live   stock 

Hill  zone  (255  hectares)  : 

Value  of  field  crops 

Value  of  crops  from  plantations  (vines  and 
olives  trees) 

Net  profits  on  live  stock  .    .    ., 


Lire  (i) 


250 


59 
36 


147 

83 
79 


Lire 


38 
46 


133 

60 
59 


Lire 


216 

57 
72 


140 


59 
99 


Lire 


229 


50 
51 


140 

67 
77 


(i)    I   lire  =   gVzd- 


vided  b}^  the  tenant  ;  all  prodnce  from  field  crops  or  trees  and  all  losses  or 
gains  on  the  live  stock  are  divided  equally  between  landlord  and  tenant  ; 
all  expendititre  on  seeds,  manures,  fungicides,  livestock  taxes,  insurance, 
veterinary  fees,  blacksmith,  are  also  divided  equally  between  the  landlord 
and  tenant ;  the  land  tax  is  paid  by  the  landlord  and  the  income  tax  by  the 
tenant  ;  the  house  and  garden  are  the  exclusive  property  of  the  tenant  and 
so  are  the  poultry,  but  the  landlord  makes  some  fixed  rent  charge  for  the 
latter.  Such  a  system  as  this  with  slight  modifications  is  adopted 
throughout  Unibria. 

Table  III  summarises  the  date  dealing  with  the  metayers  and  their  fa- 
milies on  the  Casalina  estate  and  distinguishes  between  the  workers  and, 
the  consumers  according  to  the  classification  suggested  b}'  Faina  (i). 
In  Table  IV  the  -supplementary  castial  labour  employed  by  the  metayers 
during  the  years  1912-1914  is  given.  For  the  corn  harvest,  which  is  the  work 
requiring  most  labour,  it  has  been  estimated  that  in  normal  times  an  addi- 
tional i960  men-days  and  600  women-days  are  necessary,  or  assuming  that 
the  harvest  lasts  12  days,  an  extra  163  men  and  50  women  would  be  em- 
ployed on  the  land. 

In  calculating  the  proportion  of  workers  in  the  metayer  families,  wo- 
men, old  men  and  children  are  assigned  values  varying  from  3  tenths  to  6 


(i)  Cf.  Nuova  Antologia,  May  16,  1915  :  Earnings  and  food  consumption  of  metayers.  In- 
vestigations on  the  earnings  and  food  consumption  of  the  metayers  at  Casalina  have  been  made 
by  the  students  of  the  Perugia  Agricultural  Institute- 


RURAL   ECONOMICS 


1825 


Table  II.  —  Live  stock  on  the  estate,  December  31,  1914. 


Lowland  zone  (36  farms). 


Bulls 

Bullocks  (working) 
Cows  .   .    .•  .    .    . 

Calves 

Yearling  cattle    .    . 

Mares 

Foals    .    .    .    .    .. 

Asses 

Pigs 

Sheep 


Hill  Zone  (20  farm) : 

Bullocks  (working) 

Cows 

Calves 

Yearling  cattle.    . 

Mares. 

Foals 

Asses 

Pigs 

Sheep 


Mean 

live  weight 

per  head 


Quintals  (2) 

ID 
9 

7 

I 

5,5 
5,5 
3 


Total  head 


Total  Total  head 

live  weight     per  hectare 


4 
no 

93 

32 
69 
40 

43 
2 

454 
138 


48 

10 

4 

14 

9 

14 

3 

237 

211 


Total 
live  weight 
per  hectare 


Qviintals 

40 
990 

651 
32 
380 
220 
129 
4 


384 
60 


45 

42 
6 


0-3 


0.5 
0.2 


0-3 


0.9 
0.8 


Quintals 


2.3 


0.4 


0.4 


(2)  I  quintal  =   220.5  lbs. 


tenths  of  the  normal  man-day.  The  writer  points  ont  that  the  chief  charac- 
teristic of  the  system  of  metayage  is  its  remarkable  elasticity  with  regard  to 
supplying  laboitr.  For  instance  at  the  present  time  when  20  per  cent  of 
the  men  are  away,  the  harvest  was  nevertheless  carried  out  by  the  families 
of  the  metayers  with  the  help  of  only  an  additional  80  people  from  the  town 
of  Casalina.  This  fact  has  suggested  the  possibility  that  up  to  the  present 
the  labour  of  the  metaj^ers  and  their  families  has  not  been  used  to  the  best 
advantage.  That  the  subdivision  of  holdings  —  a  process  with  which  the 
growth  of  intensive  farming  was  thought  to  be  intimately  connected  owing 
to  the  consequent  increase  of  labour  in  the  form  of  metayage  —  ma^^  not 
be  an  econcmical  procedure  beyond  a  certain  point,  partly  because  it  means 
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Table  III.  —  Composition  of  the  metayer  families. 


Total  number  of  families 

Total  number  of  individuals 

Males 

Females 

Males  under  lo  years 

Females 

Workers 

Consumers 

/  Males. 

Mean    composition    )  Females 

of  one  family        i  Workers 

V  Consumers 

[   Total  number  of  individuals 

Per  hectare  J  ,^.     , 

,  .  ,      -r      J  Workers 

of    arable    I,and      \ 

\    Consumers 

Number  of  individuals  absent  temporarily  .... 


Whole 
estate 


56 
810 

433 
377 
314 
260 
382 
680 

7-7 

6.7 

6.8 

12.2 

0.7 

03 
0.6 
92 


Lowland 
zone 


36 
614 

329 
285 

243 

191 

294 

513 
9.1 
7-9 
8.2 

14.3 
0.7 

0.3 
0.6 

70 


Hill  zone 


20 
196 
104 

92 

71 

69 

88 

167 

5-2 

4.6 

4-4 
8.4 
0.7 

0.3 
0.6 
22 


Table  IV.  —  Casual  labour  employed  hy  metayers,  average 
of  three  years   (1912-1914). 


May     .    . 
June    .    . 
July     .    . 
August    .    . 
September 
October  .    . 
November . 


Average  per  hectare    \   lowland  zone 
over  whole  period      {   hill  zone      .    , 


-Men 

Women 

days 

days 

770 

170 

930 

210 

I  700 

370 

395 

88 

230 

52 

700 

150 

70 

20 

4795       ' 

I  060 

4.4 

0.9 

33 

I.O 

RURAL   ECONOMICS  1827 


the  sinking  of  capital  and  partly  because  it  raises  the  price  of  labour  and 
limits  the  use  of  farm  machinery.  It  would  appear  that  the  best  results 
might  be  obtained  by  a  combination  of  metayage  and  casual  labour,  where 
the  holdings  are  large  enough  and  remunerative  enough  to  employ  a 
certain  amount  of  outside  labour  for  which  a  fair  price  could  be  paid. 

1315  -  Government  Share-Farming  Experiment  in  New  South  Wales,  in  The  North 

British  Agriculturist ;  Vol.  lyXVIII,  No  38,  pp.  579.  Edinburgh,  September  21st  1916. 

The  Government  of  New  South  Wales  has  just  entered  upon  an  experi- 
ment in  share-farming  on  the  Forest  Vale  Estate  of  20.000  acres  between 
Wyalong  and  Lake  Cvidgehico.  The  homestead  block  of  1500  acres  is  to 
be  used  as  an  experimental  farm,  under  the  control  of  the  Department  of 
Agriculture.  The  balance  of  the  area  has  been  subdivided  into  twenty  farms 
of  about  800  acres  each,  which  it  is  intended  to  apportion  out,  on  the  new 
system  between  as  man}^  applicants  should  as  man)''  as  twenty  be  forth 
coming. 

The  farms,  although  meant  to  be  run  on  a  profit-sharing  basis,  will  be 
kept  strictly  under  control  as  regards  methods  of  working.  Thus  of  the  800 
acres,  500  acres  must  be  used  for  cultivation  purposes  the  remainder  being 
devoted  to  grazing.  Again  of  the  500  arable  acres,  250  must  be  sown  each 
year  and  250  acres  fallowed.  Ten  acres  must  be  ploughed  and  planted  for 
afforestation  puq^oses.  Sheep  should  be  run  on  each  block,  and  assistance 
ma)'  be  given  regarding  the  purchase  of  these  sheep  The  share-farmer  is 
to  find  his  own  equipment  for  putting  in  and  taking  off  the  crop,  to  find  his 
share  of  the  bags  aud  to  pay  for  his  share  of  tke  cartage.  The  share- 
farmer  is  to  have  two-thirds  of  the  whole  of  the  crop,  whether  cut  for 
hay  or  stripped  for  grain.  For  the  550  acres  (about)  of  grazing  and 
fallowed  land  the  farmer  will  pay  to  the  crown  rental  at  the  rate  of  2  V2 
per  cent  on  the  improved  capital  value.  The  Government's  share  will 
be  one-third  of  the  crop,  and  the  Government  will  find  its  own  share 
of  the  bags  pay  its  share  of  the  cartage  and  find  the  whole  of  the 
manure  necessary  for  the  cultivation  area.  Houses  will  be  built  for  the  set- 
tlers who  will  be  consulted  regarding  details.  The  land  will  be  cleared  and 
fenced,  and  a  store  will  be  established.  A  saw-mill  will  be  provided  in  a  cen- 
tral situation,  and  about  three-quarters  of  a  million  feet  of  timber  will  be 
cut  on  the  property  for  houses,  sheds  etc.  There  are  various  other  minor 
conditions,  and  it  is  provided  that  the  whole  will  be  embodied  in  a  contract 
of  lease  between  the  parties  and  the  Government.  Ap])licants  in  applying 
for  farms  nmst  state  whether  they  are  natural  born  or  naturalised  British 
subjects  ;  whether  married  or  single  ;  the  extent  of  practical  farming  expe- 
rience already  possessed  ;  the  amount  of  capital  on  hand,  and  other  such- 
like particulars. 

1316  -  The  Examination  and  Interpretation  of  Data  in  Investigations  on  Agricultural 

Economics.  —  Mar£:nghi  K.,  in  UEco  dc'^li  in'^enieri  e  periti  (liirimensori,  Year  XX,  Nos. 
6  U)  16,  jjp.  61,  76,  85,  97,  III,  122,  135,  160,  178,  181.     Pcscia,  March  to  August  1916. 
]\Iany  investigations  in  agricultural  economics  are  based  on  data  drawn 
from  various  sources  and  unless  these  are  subjected  to  a  critical  examination 
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before  being  used,  they  can  lead  to  very  erroneous  conclusions.  The  present 
paper  deals  solely  with  methods  of  testing  data  and  with  the  means  adopted 
for  making  them  more  reliable. 

Data  collected  from  different  sources  are  not  always  comparable  and 
in  order  to  check  such  figures  it  is  often  possible  to  make  use  of  calculated 
values  drawn  from  a  single  secondarj^  source  For  instance,  in  order  to 
check  the  data  on  the  production  of  forage  crops  in  27  districts  of  the 
Province  of  Rorfie  (i),  the  unit  consumption  was  worked  out  for  each  district 
(Table  I)  from  the  weight  of  live  stock  maintained  and  the  amount  of  fodder 
required  to  feed  a  unit  weight  of  live  stock  per  annum,  assuming  that  it 
takes  12  parts  of  hay  or  hay  equivalents  to  maintain  i  part  of  live  weight 
for  I  year.  There  is  little  agreement  between  the  two  sets  of  figures,  show- 
ing that  the  returns  for  the  forage  crops,  or  for  the  live  stock  or  for  both  were 
unreliable.  Some  sources  of  error  there  must  always  be  even  in  the  most 
careful  records  of  this  kind,  but  they  should  not  be  of  an  order  to  suppress 
all  correlation  between  the  two  sets  of  returns.  Assuming  that  the  live  stock 
returns  are  more  likely  to  be  correct  than  the  forage  returns,  it  follows  that 
the  latter  should  only  be  used  with  caution. 

Another  method  of  checking  the  reliability  of  data  is  based  on  the  fact 
that  there  should  be  some  sort  of  order  connected  with  the  chronological 
sequence.  For  example  in  Tables  II  and  III,  data  are  set  out  representing 
the  production  of  olive  trees  and  vines  over  the  period  of  their  grovii:h,  the 
data  being  collected  by  various  investigators  and  in  difterent  parts  of  Italy. 
When  plotted,  the  data  give  rise  to  very  irregular  curves  which  are  a  direct 
proof  of  errors  in  the  returns,  as  except  in  cases  where  considerable  modifi- 
cations take  place  in  the  treatment  of  the  plantations  or  where  a  disease 
appears,  the  average  yield  from  such  permanent  crops  shotild  give  a  fairly 
smooth  curv^e. 

Ordinary  statistical  returns  collected  by  the  Government  are  often 
very  imperfect.  During  the  Enquiry  into  the  conditions  of  the  agricultural 
population  in  the  south  of  Italy,  it  became  apparent  that  the  data  on  the 
numbers  of  metayers,  farmers,  etc.,  published  in  the  population  census  were 
almost  useless.  A  confusion  had  been  caused  by  the  bad  wording  of  the 
schedules  on  which  the  returns  were  collected,  the  various  classes  of  holders 
not  being  suificiently  well  defined,  so  that  under  the  group  metayage  were 
entered  not  only  the  various  kinds  of  tenant  parternerships,  but  also 
ordinary  tenant  farmers  and    other  types  of  tenancies. 

Besides  testing  the  reliability  of  data,  a  critical  examination  often 
indicates  a  means  of  improving  them  and  of  smoothing  out  curves  by  the 
use  of  arithmetic,  algebraic  or  graphic  methods  (2).  Bj^  thus  eliminating 
oscillations  due  to  incidental  causes  the  general  trend  of  the  phenomena 
under  discussion  is  more  clearlj^  defined.  The  use  of  arithmetic  methods 
is  particularl}^  adapted  to  chronological   series  where  the  irregularities  are 


(i)  Minister  0  di  Agricoltwa,  Industria  e  Commercio,  Ufficio  di  Statist  tea   agraria,  Catasto 
agrario  del  Regno  d' Italia,  Vol.  VI,  No.  3,  Part  2,  pp.  11-65.  Rome  1916. 
(2)  See  R.  1914,  No.  845. 
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Tabi,e  I.  —  Production  of  dry  fodder  per  hectare  in  the  Province  of  Rome. 


District 


Production  of  dry  fodder  per  hectare 


From   crop 
returns 


I  Weight   of 
Calculated  from        livestock 
Uve  stock  returns   P^r  l^ectare 


I 
2 

3 
4 
5 
6 

7 
8 

9 
lo 
II 

12 

13-16 

17 

i8 

19 
20 
21 
22 
23 
24 
25 
26 
27 


Volscian  Hills 

I<ake  of  Bolsena 

Bognorea  Hills 

Orte  and  Civitacastellana  . 

Soracte 

Viterbo 

Cimini 

Maremme  (inland)    .    .    .    . 

Vetralla 

Maremme  (coast) 

Civitavecchia 

I<ake  of  Bracciano  .    .    .    . 
Agro  Romano  (3  districts) 
Anzio  and  Nettuno  .    .    .    . 
Upper  Valley  of  the  Anio 
Valley  of  the  Tiber.   .    .    . 

Prenestina •    •• 

Alban  Hills  ....... 

Simbruini  Hills 

Velletri  and  San  Paliano  , 

Val  Sacco 

I,epini   Hills 

Ausoni  Hills 

Pontine  Marshes 


Quintals 


Quintals 


Quintals 


7.60 

7.92 

0.66 

5.20 

8.40           1 

0.70 

8.70 

9.60             ; 

0.80 

7,10 

7-32 

0.61 

6.20 

10.68 

0.89 

570 

6.72 

0.56 

4.70 

7-32 

0.61 

6.40  > 

9.60 

0.80 

5.20 

8.28 

0.69 

5.20 

9.48 

0.79 

8.10 

11.76 

0.98 

7.80 

II. 16 

0.93 

15.80 

12.96 

1.08 

7.60 

7.80 

0.65 

5.80 

9.12 

0.76 

8.50 

11.04 

0.92 

4.00 

8.04 

0.67 

4.70 

11.88 

0.99 

590 

6.12 

0.51 

4-50 

13.92 

1. 16 

6.00 

18.00 

1-50 

5-40 

9.2^ 

0.77 

6..^o 

II. 16 

0.93 

7.20 

13.80 

1. 15 

due  not  so  much  to  the  way  the  returns  are  collected  as  to  incidental  causes. 
In  the  series  of  figures  dealing  with  the  production  of  a  vineyard  during 
the  earh^  years  of  its  life  (series  A ,  Table  IV),  there  is  some  anomaly  in  the 
figures  for  the  seventh  to  the  tenth  years.  B}^  using  Wittstein's  method  ot 
determining  the  means  of  3  terms,  the  series  B  is  obtained  which  is  far  more 
regular.  Or  by  applying  the  algebraic  method,  i.  e.  inter])olating  a  parabola 
of  the  second  order  according  to  the  method  of  the  least  squares,  the  series 
C  is  obtained.  The  geometric  or  graphic  method  also  gives  good  results. 
This  method  consists  in  re])resenting  the  actual  figures  by  a  Cartesian  dia- 
gram and  in  interpolating  in  it  a  cvirve  which  ai)proaches  the  same  series. 
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Table  II.  —  Production  of  vines  [chronological  series). 


In  rows,  wide  apart, 

on  cultivated  fields 

In    vineyards 

Uologna  district 
(Canevazzi) 

Central  Italy 
(Monti) 

Terra  di  lavoro 
(Muzu) 

Abruzzi 
(Muzu) 

Apulia 
(Flores) 

Sicily 
(Bruttini) 

Age 

Mean 
yield 

of 

grapes 

per  100 

hills 

Age 

Mean 
yield 

of 

grapes 

per  100 

hUls 

Age 

Mean 
yield 

of 

grapes 

per  100 

hills 

Age 

Mean 
yield 

of 

grapes 

per  100 

hills 

Age 

Mean 
yield 

of 

grapes 

pen  00 

hills 

Age 

Mean 
yield 

of 

grapes 

per  100 

hills 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

otoio 



otol6 



oto    6 

— 

oto    5 



oto    3 

— 

oto    4 

— 

II  »  20 

150 

17  »  30 

1090 

7  »  10 

900 

6  »  15 

45 

4  »    8 

26 

5  »  14 

40 

21  »  25 

856 

31  n  60 

1500 

II  »  15 

2700 

16  »  25 

100 

9  »  13 

32 

15  »  24 

60 

26  »  35 

1612 

61  »  70 

1310 

16  »  30 

4500 

26  ))  35 

35 

14  »  28 

49 

25  »  34 

65 

36  »  55 

2092 

71  »  80 

lOIO 

31  >'  35 

3600 

136  »  50 

25 

29  »  34 

35 

35  »  44 

52 

56  »  80 

1660 

— 

— 

36  ))42^ 

1800 

— 

— 

35  »  38 

32 

45  »  55 

38 

— 





— 

43  »  60 

2700 

— 

— 

38  ))  40 

25 

— 

— 

(i )  Old  vines  replaced  by  runners  at  40  years  with  a  consequent  increase  of  production. 


Table  III.  — 

Production  of  olii 

e  trees  [c 

hronologic 

al  scries 

)• 

Pisani  Hills 

(GUPPARI) 

Umbria 
(Monti) 

Provincia  of  Bari 
(Somma) 

Territory   of  Gallipoli 
(Muzn) 

Age 

Mean  yield 
per   tree 

Age 

Mean  yield 
per  tree 

Age 

Mean  yield 
per   tree 

Age 

Mean  yield 
per  tree 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

Years 

Kgs. 

0   to      10    .    . 

— 

oto  12 



oto  14 



0  to  12 



II     »       i<)    .    . 

0.67 

13    ■'   30 

0.4O 

15    »    20 

0.56 

13 

363 

17      »        21     .     . 

0.78 

31    •>   50 

0.87 

21    »    30 

1.27 

15 

432 

22      »        26     .      . 

0.95 

51    »  200 

I-I3 

31    »   40 

2.40 

21 

6.40 

27      »        31     •     ■ 

I. II 

41    »    50 

2.50 

25 

7.78 

32     »      3<J    •    ■ 

1-33 

51    »   60 

3.90 

31 

10.03 

Above    36    .    . 

1.44 

61    ))    70 

4.80 

35 

II. 41 

71    »   So 

5-55 

41 

1365 

81    »   90 

5.85 

45 

15-04 

51 

17.29 

The  values  of  the  ordinates  corresponding  to  the  theoretical  curve  are  then 
determined  according  to  scale. 

Grouping  data  in  fairly  large  classes  is  another  method  of  obtaining 
satisfactory  appioximations.     Returns  for  the  regional  production  of  wheat 
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Table  IV.  —  Data  treated  by  the  arithmetic  and  the  algebraic  methods 
production  of  a  vineyard  in  quintals  per  hectare. 


Age 

of  vineyard  in  years 

5 

6 

7 

8 

9 

10 

XI 

A. 

Figures 

actually  recorded  .   .    . 

7-50 

8.15 

7.90 

9.CO 

9.65 

9.40 

10.30 

B. 

>' 

treated  arithmetically  . 

750 

7.85 

8.35 

8.85 

9-35 

9.78 

10.30 

C. 

» 

»        algebraically    . 

6.86 

7-44 

8.10 

8.84 

y.i6 

10.66 

11-54 

Table  V.  —  Average  earnings  of  metayers  in  Central  Italy 
per  "  man  unit  "  per  annum. 


Locality 


Authority 


No  of 
estates 
studied 


Earning  per  "man  unit" 
per  annum 


Maximum  Minimum 


Tuscanv. 


Val  d'Elsa  .  . 
Val  d'Arno  .  . 
Pistoian  Hills  . 

(  1913  ■ 
\  1914  . 
Umbria  (Middle  Tiber  Valley) 
Marches  (Pesaro) 


Tuscanj- 


Umbria  (S.  Venanzio) 


Mazzini  (i).  .  .  . 
Ltnari  (2)  .  .  .  . 
Bruttini  (3) .    .    . 

guicciardtni  (4) 


Fa  IN  A  (5)    .    . 

BlXDOCCI   (6)  . 
NiCOLETTI   (7). 


14 
51 
21 

31 
19 
18 

9 

9 

52 

40 


Lite 
310 
479 
525 
641 
642 
539 
639 
605 
771 
480 


Lire 
200 

139 
177 
356 
360 
320 
123 
142 
131 
51 


Lire 

282 
256 
283 
485 
489 
396 
336 
348 
407 
160 


(i)  Atti  della  Giunta  per  VInchiesta  Agraria,  Vol.  Ill,  No.  i,  p.  470. 

(2)  UAgricoltura  Italiana,  1902,  No.  12. 

(3)  Bollettino  della  Soeietd  degli  AgricoUori  Italiani,  Aug.  31,  1905. 

(4)  Nuova  Antologia,  April  16,  1907. 

(5)  Id.  March    16,  1905.  —  According  to  this  authority  :   i   adult   man  =  i  man  unit, 
and  I  adult  woman  =  ^/^q  man  unit. 

(6)  "II  guadagno  del  mezzadro  nella  media  Valle  del  Tevere  ".  Perugia,  191 6. 

(7)  Bollettino  deU'emigrazione,  1909,  No.   20. 


in  Italy  (1909)  proved  satisfactory  because  the  areas  involved  were  large, 
but  returns  collected  on  the  old  method  of  small  areas  are  open  to 
criticism. 

The  homogeneity  of  data  is  a  fair  indication  of  their  reliability  and  con- 
sequently has  a  marked  influence  on  the  correctess  of  the  conchisions  drawn 
from  them.  As  an  illustration  of  the  necessity  of  a  i^reliminary  enquiry 
into  the  homogeneity  of  data  before  using  them  as  terms  of  comparison,  the 
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earnings  of  metayers  in  Central  Italy  are  collected  from  various  authorities 
and  set  out  in  Table  V.  If  the  object  were  to  show  the  average  earnings  per 
man  under  the  metayage  system  in  different  parts  of  Central  Italy,  the  figures 
would  not  be  comparable  for  in  working  out  the  available  labour  in  each 
group  and  reducing  to  "  men  units  ",  the  factors  employed  were  not 
constant.  But  if  the  object  were  merely  to  show  the  relationship  between 
the  earnings  and  the  general  fertility  of  the  holdings  the  figures  might  be 
taken  as  comparable.  The  Table  shows  a  very  large  range  of  variation  in 
the  earnings  of  metayers,  for  the  metayage  contracts  tend  to  remain  the 
same  even  in  districts  where  yields  differ  markedly. 

The  homogeneity  of  the  data  must  therefore  be  subordinated  to  the  ob- 
ject in  view.  If,  for  instance,  the  yield  of  wheat  per  unit  is  being  considered 
in  countries  which  difl'er  in  regard  to  climate  or  other  physical  conditions, 
the  data  may  be  looked  upon  as  homogeneous  and  therefore  comparable 
if  it  is  a  question  of  shewing  that  the  phenomenon  is  a  variable  one.  On 
the  other  hand  the  data  will  not  be  homogeneous  if  it  is  a  question  of  apprais- 
ing the  values  of  the  different  systems  of  cultivation,  for  the  yield  does  not 
only  depend  on  the  skill  of  the  farmer  but  also  on  the  general  physical  con- 
ditions of  the  surroundings. 

Errors  of  judgment  of  the  kind  are  frequently  committed  especially 
in  dealing  with  questions  of  deforestation.  The  returns  under  a  permanent 
s^^stem  of  forest  management  are  compared  whit  those  whichcould  be  obtained 
by  farm  crops,  no  account  being  taken  of  the  fact  that  the  latter  may  only 
be  transitory^  and  grown  at  the  expense  of  the  accvimulated  capital  in  the 
land.  Other  examples  of  the  same  kind  are  the  comparison  of  the  wealth 
of  natioiis  or  individuals  under  different  conditions  of  locality  or  time  or  the 
comparison  of  wages  when  the  economic  conditions  are  not  the  same.  etc. 

Passing  on  to  the  methods  of  classification,  grading  and  comparison 

employed  in  the  interpretation  of  data  and  to  Galton's  index  of  correlation 

it  is  pointed  out  that  the  statistical  study  of  agricultural  problems  will  only 

reveal  gross  influences  at  work,  for  any  one  mass  of  facts  whatever  its  nattire 

is  connected   with  a  number  of  others  and  expresses  therefore  the  result  of 

the  action  of  an  indefinite  number  of  variable   factors.     The   correlation 

was  determined  between  the  yields  of  lucerne   and  the  rainfall  (Table  VI) 

from  data  collected  by  the  Agricultural  Institute  at  Perugia,  According  to 

the  formiila    (i). 

14893.60 

Coefficient  of  correlation,  r  =    . =  0.40. 

yi3584-33    X    75240.40 

or  in  other  words,  the  yields  of  lucerne  are  largely  controlled  by  the  spring 

(i)    Coefficient  of  correlation,  »'  =    ^, ,, 

where  r  and  y  are  the  mean  deviations  in  each  series  when  the  deviations  are  static.  In  cases 
where  they  are  dynamic  the  above  deviations  are  replaced  by  the  difference  between  each  effec- 
tive term  and  the  corresponding  term  of  the  normal  curve  which  is  plotted  by  a  special  process 
of  interpolation. 
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rainfall.  Agaia  Lenoir  (i)  has  worked  out  the  coefficient  of  correlation 
between  the  production  and  the  price  of  wheat  in  France  with  the  follow- 
ing results  : 

From  1847  to    1870  the  coefficient  of  correlation       was       .    .    .  0.75 

"       1871    "    1885  "  "  "...  0.56 

"       1885    "    1905  "  "  "...  0.34 

showing  that  as  the  cereal  market  tends  to  become  world  wide,  so  the  in- 
fluence of  the  home  production  on  prices  tends  to  diminish. 

With  regard  to  the  interpretation  of  agricultural  experiments,  it  should 
be  borne  in  mind  that  they  hardly  ever  manage  to  isolate  the  action  of  the 
factors  under  investigation,  for  the  experiments  usually  deal  with  plants 
and  animals  whose  functions  do  not  lend  themselves  to  study  under  rigidly 
homogeneous  conditions.  As  a  case  in  point  the  probable  error  (2)  was 
worked  out  for  two  of  Wagner's  series  of  results  dealing  with  manurial  expe- 
riments. (Table  VIII).  The  mean  increase  in  yield  with  nitrate  of  soda 
is  6.4  kg.,  while  the  probable  error  is  0.66  .showing  that  the  increase  is  dtie 
to  the  manitring  and  not  to  incidental  causes. 

From  another  set  of  results  Wagner  estimates  the  mean  relative  effi- 
cienc}^  of  ammonia  nitrogen  (nitrate  nitrogen  being  taken  as  100),  from 
series  showing  considerable  variation  as  follows  : 

Relative    efficien  cy 
Mean  Highest  and  lowest 

—  figures 

Wheat 87  13  to   107 

Rye 76  52    "    109 

Barley .  72  42    "    109 

Oats 90  61    "    12.1 

These  figures  were  worked  otit  by  Gregoire  (3),  taking  into  accotmt 
the  unit  price  of  the  two  manures,  and  the  results  are  given  in  Table  VIII, 
from  which  it  is  much  easier  to  judge  of  relati\'e  economic  advantages  of 
the  two  forms  of  nitrogen. 

The  probable  error  is  also  employed  to  determine  : 

i)  The  minimum  amount  of  data  required  for  the  statistical  study 
of  a  problem,  using  the  foimtila  n  --  cp^/E'^  which  is  obtained  from  that  of 
the  probable  error  [E]  and  from  the  mean  of  a  series  of  terms  E  =  (pn  where 
9  =  probable  error  of  each  term  and  n  —  number  of  terms ; 


(1)  M.  l,ENOiR.  Ivtude  sur  la  tormation  des  pri.v.  Paris,  1913. 


(2)    Probable  error,  E^  =  o,.i8l/-^^^^^  +    ''^^'^^^' 


0 

where   S(^i^)    !i"'l    JLi^.J^)  'i^e  the  sum  of   the  deviations  squ^-ircd  and  n^,  Hj  are  the  number 
of  terms. 

(3)   A.  Gregoire,  I,es  recherches  agronomic|ues  et  I'interprctation  de  leurs  rcsultats.  An- 
nales  de  Gembloux  1912,  pp.  52-58. 
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Table  VI. 

—  Correlation  between  rainfall  and  yield  of 

Lucerne. 

Deviation  from 

Deviation  from 

Spring 

the  mean 

Annual 

yield 

of  lucerne 

per 

the  mean 

Product 

Year 

rainfall 

SiJnple 

Squared 

Simple 

Squared 

of  deviations 

(»y) 

w 

(*») 

(.V) 

(y*) 

mm. 

Quintals 

1903  .... 

aog 

21.6 

466.56 

150.90 

+    40.35 

1 628.12 

—       871.56 

1904  . 

118 

— •    112.6 

12678.76 

142.70 

+    32.15  1     1033.61 

—     3  620.09 

1905  . 

345 

+     II4-4 

13  087.36 

168.20 

+    56.65  1     3323.52 

+     6595.16 

1906  . 

299 

+       68.4 

4  678.56 

109.80 

—     0,75  '           0.56 

+         51.30 

1907  . 

212 

—       18.6 

345.96 

123.56 

+    13.01   ]        143.26 

—       241.99 

1908  . 

132 

—      98.6 

8  721.96 

102,80 

—     7.75            60.06 

+    10 136.08 

1909  . 

109 

—    121.6 

14786.56 

60.57 

—   49-98 

2  498.00 

+       6  077.57 

1910  . 

342 

+     111.4 

12  369.96 

79.00 

—   31.55 

99540 

—       3514-67 

1911   . 

220 

—      10.6 

112.36 

48.00 

—   62.55 

3812.50 

—         663.03 

1912  . 

320 

+       89.4 

7992.36 

1 20,00 

—     9.45 

89.30 

+          944.83 

M 

ean  230.6 

S  («•)  =  75240.40 

Mean  110.55 

S  (y*)  =  13584.33 

Yi(xy)=  14  893.60 

Table  VIT.  —  Mammal  trials  loitJi  nitrate  of  soda  ;  probable  error  of  results. 


Totals 
Means 


Unmanured  plots 


Production 


20.1 
20.3 
18.7 
18.9 


78.0 
19.5 


Deviation  from  the  mean 


Simple 


+    0.6 
+    0.8 

—  0.8 

—  0.6 


Squared 


0.36 
0.64 
0.64 
0.36 


2.00 
0.50 


Manured  plots 


Production 


Deviation  from  the  mean 


Simple 


Squared 


26.2 
26.9 

23-3 
27,1 


103.5 

25.86 


+  0.3 

+  i.o 

—  2.6 

+  1.2 


0.09 
1. 00 
6.76 
1.44 


9.29 
2.32 


Ed 


0.48 


2X2      ,    2  X  9.29    _    0.66 


4X3      4X3 


2)  The  best  size  for  experimental  plots.  In  this  connection  the  results 
of  I/ARSEN  in  Sweden  may  be  cited : 

Size  of  plot  Probable  error 

1/16  are  (i) 16.7  per  cent  of  the  mean 

1/8       "  10.7 

i/t        "  0-8 

1/2        "  8.5 

I       "  7-7 


(i)  I  are  =  0.025  acres. 
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Table  VIII.  —  Relative  efficiency  of  ammonia  nitrogen  and  nitrate  nitrogen 
as  ivorked  out  by  G^egoire. 


Crops 

No.  of 
expe- 
riments 

Percentage  probability  of  obtaining  better  returns  from  nitrate  nitrogen 
tlian  from  ammonia  nitrogen  when  the  price  of  nitrate  nitrogen 
is  taken  as  100  and  the  relative  price  of  ammonia  nitrogen  is  : 

50      j       60             70             80 

90          100 

no 

I20 

Per  cent  Per  cent  |  Per  cent 

Per  cent 

Per  cent 

Per  cent  I  Per  cent 

1 

Per  cent 

Per  cent 

\\'htat     .    .    . 

25 

24            28 

36 

52 

68          92 

96 

96 

Rye 

58 

10 

22 

36 

53 

76 

86 

90 

95 

Oats 

30 

3             7 

23 

27 

27 

70 

87 

90 

Barley     .    .    . 

51 

20          31 

43 

61 

76 

90 

94 

96 

Potatoes.   .    . 

25 

8 

8 

12 

28 

48  1        72           So 

88 

Sugar  beet .   . 

40 

25 

30 

45 

60 

75          92 

95 

100 

Mangolds.  .    . 

48 

23 

40 

62 

81         92         98 

1 

ICO 

100 

These  results,  which  have  been  confirmed  by  other  authorities,  show 
that  the  probable  error  decreases  as  the  size  of  the  plot  increases,  but  not 
proportionately  so  that  in  practice  it  is  usual  to  adopt  unit  areas  not  larger 
than  100  sq.  metres,  for  with  bigger  plots,  it  becomes  increasingly  difficult 
to  find  a  suitable  experimental  area  where  tlie  soil  shows  no  variability. 
3)  The  appropriate  size  of  samples  for  analysis.  Rodewald  has 
shown  :  a)  that  for  seed  samples,  300  to  400  seeds  are  rec^uired  for  piirity 
and  germination  tests,  the  error  diminishing  rapidly  up  to  this  point  and 
but  very  slowly  above  it ;  and  that  the  "  error  of  tolerance  "  to  be  adopted 
is  2.22  per  cent  for  ,^eeds  with  a  purity  and  germination  capacity  of  05  per 
cent.  He  also  confirms  Noble's  conclusions  (i)  which  were  based  on  the 
results  of  practical  experiments. 

vSummarising,  the  writer  points  out  that  the  study  of  agricultural  eco- 
nomics is  a  method  of  investigation  which  only  yields  approximate  results  as 
it  is  not  always  possible  to  isolate  the  required  factors.  The  method, 
however,  is  the  most  logical  one  for  obtaining  a  knowledge  of  the  empirical 
laws  governing  the  management  of  farms  provided  the  data  are  collected 
with  care  and  submitted  to  searching  criticism. 

131 7  -  Farm  Cost  Accounting  in  the  United  States  in  riw  Breedcr\  Gazette,  voi.  lxx, 

Xo  13,  p.   553,  Chicago,  .September  27,    1916, 

A  wave  of  interest  in  farm  cost  accounting  has  been  started  by  county 
agricultural  agents  in  the  United  States.  Some  farm  accounting  has  been 
done  by  the  Minnesota  and  Illinois  universities,  from  actual  detailed  annual 
farm  records,  showing  the  possibilities  of  a  system  of  finding  the  cost  of 


(i)  C.  GiNi.   La    regolaritei  dei   fenomini  rari,   Giornalc  dc^li  Economisti,  March  1908, 
pp. 210-291. 
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horse  labor,  of  growing  a  bushel  of  corn,  and  raising  a  pound  of  beef  etc.  The 
farm  management  surveys  made  in  the  last  few  years  by  cooperation  of  the 
Government  and  various  state  universities,  have  stirred  up  a  demand  for 
practical,  simple  systems  of  farm  bookkeeping. 

During  the  fall  of  the  year,  when  the  bulk  of  farm  cash  comes  in,  and 
the  results  of  the  year's  work  become  apparent,  a  farm's  accounts  begin  point- 
ing the  wa3^  to  a  revision  of  methods.  Some  crops  have  required  more  work 
than  was  estimated;  machinerj^  repairs  count  up  to  an  unexpected  total;  plow- 
ing with  a  tractor  costs  more  than  the  50  cents  per  acre  estimated  when  the 
tractor  was  bought ;  every  revision  of  farm  methods  introduces  uncertainty 
as  to  farm  incomes  ;  the  necessity  for  exact  information  becomes  very  day 
more  acute. 

It  is  admittedly  becoming  diihcult  to  figure  a  generous  interest  on  land 
values.  This  of  itself  is  driving  ambitious  farmers  to  keep  accounts,  so  as 
to  eliminate  wasteful  methods.  The  young  farmer,  who  is  trying  to  pay  for 
land  from  its  products,  is  driven  to  some  such  expedient.  The  evolution 
of  efficient  farm  cost  accounting  systems  will  be  therefore  a  great  achieve- 
ment, and  progressive  farmers  who  will  take  advantage  of  them,  will  be  put 
further  above  the  average  of  their  fellows. 

1318  -  Fixing  the  Price  of  Milk.  —  Boccmccmo  X.,in  //  CoUiva1nn\  No.  28,  pp.    298-302 
Casale  Monferrato,  October  lo,  1916. 

In  Italy  it  is  generally  considered  that  the  milk  produced  by  a  cow  should 
pay  for  the  food  consumed,  the  manure  more  than  pay  for  the  litter  and  the 
calf  be  left  over  as  profit.  The  cost  of  the  milk  therefore  varies  directly  with 
the  cost  of  the  food  and  inversely  with  the  amount  of  milk  produced  or 

where  p  —  cost  of  milk  per  annum 
F  =    "     "   food  " 
I    =    amount  of  milk  produced  per  annum 

25  per  cent  should  be  added  to  p  for  profit  and  risk  of  owner,  and  in  all 
large  towns  another  4^  a  gallon  should  be  added  for  extra  expenses  connected 
with  the  production  and  distribution  of  the  milk. 

The  cost  of  milk  diminishes  with  the  size  of  the  cow  as  the  food  con- 
sumed is  usually'  12  times  the  cow's  weight  of  hay  or  hay  equivalents.  So, 
provided  she  produces  as  much  milk  as  a  larger  animal,  the  small  cow  is 
the  more  economical.  Where  the  cows  are  used  for  draught  purposes  the 
production  of  milk  is  smaller,  but  the  cost  of  the  food  is  then  lowered  b)'  the 
value  of  the  work  done,  according  to  the  formula  f  =  V  -  L/l  where  L  =  the 
value  of  the  work  done.  L  is  usually  greater  than  the  value  of  the  difference 
in  the  production  of  milk,  and  it  is  for  this  reason  that  milk  is  cheaper  in 
small  rural  communities  where  the  supply  is  drawn  from  the  double  purpose 
cow.  As  a  general  rule,  the  price  of  milk  at  the  farm  may  be  said  to  be  equal 
to  about  twice  the  cost  of  the  food,  and  the  retail  price  in  towns  is  about  50 
per  cent  higher. 
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In  Northern  Italy  the  average  production  of  a  cow  is  700  galls  ;  the 
average  weight  of  the  animals  is  8  to  10  cwts.,  and  the  average  price  of 
hay  is  4s  to  5s  per  cwt.  so  that  the  price  per  gallon  is 


12   X    9   X    54 
700 


+   25    % 


^•3    +  25   %    =   10.4^. 


In  Central  and  Southern  Italy  the  production  is  only  460  galls,  the  ani- 
mals are  larger  and  hay  is  scarce  and  dear,  so  that  the  cost  per  gallon  is 
frequently  twice  as  high  as  in  the  north. 


AGRICUI^TURAI,    INDUSTRIES. 


1319  -  Lead  Arsenate  in  Vine  Culture  (i).  —  Muttelet  C.  G.,  in  Annates  des  Falsifications 
Nos.  y  I  and  95,  pp.  2')!S-3oi.  I'aris,  August  and  vSeptember  1916. 

The  use  of  arsenical  insecticides,  and  especially  of  lead  arsenate  is  on 
the  increase  among  vine  growers,  now  that  their  efficienc}^  is  realised.  Opi- 
nions differs  as  to  the  best  period  for  applying  them ;  some  say  it  would  be 
wiser  not  to  treat  the  vines  after  the  formation  of  the  grapes,  while  others 
say  that  no  satisfactory  results  can  be  obtained  unless  the  treatment  is  con- 
tinued until  after  the  flowerimg  is  over  and  the  seeds  are  formed. 

It  is  entirely  from  the  point  of  view  of  public  safety  that  the  question 
has  been  examined,  —  to  see  in  what  proportion  the  poisonous  salts  of  lead, 
arsenic,  and  copper  are  found  to  exist  in  the  produce  of  vines  which  have  un- 
dergone one  or  other  treatment. 

The  Central  Laboratory  for  the  Repression  of  Fraud  has  received  wines 
from  the  Clos  des  Pins  at  Cournonterral  in  Herault,  where  the  vines  undergo 
an  intense  and  prolonged  treatment  with  arsenical  insecticides.  It  has  been 
the  custom  to  give  them  4  dressings  between  the  bursting  of  the  bud  and 
the  end  of  the  flowering,  a  sixth  when  the  grapes  have  attained  a  third  of 
their  normal  size,  and  a  seventh  before  the  maturation  of  the  colour.  Besides 
the  dressings  with  lead  arsenate,  the  stocks  were  powdered  with  sulpho- 
steatite  containing  10  percent  of  copper  sulphate,  or  with  a  mixture  of  sul- 
phur and  copper  sulphate  in  the  proportion  of  g  to  i. 

From  the  end  of  June  1915,  till  the  vintage  there  was  no  rain,  traces  of 
the  sixth  arsenical  treatment  could  still  be  seen  on  the  leaves,  and  on  the 
soil  blackened    by   the    sulphuring. 


INDUSTRIES 
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PRODUCTS 


(i)  vSee  also  R.  July  1916.  795. 


(£</.) 
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From  the  analysis  of  specimens  the  following  results  were  obtained 


Appearance  of  specimen. 

Results  of  analysis 

Specimen 

I^ead 

Arsenic 

Copper 

Ordinray  wine. 

lyiquid ,    red   of    a    rich    colour , 

limpid,   no  precipitate.     .    .    . 

none 

Infinitesimal 
traces 

none 

Wine  lees,   .    . 

lyiquid  slightly  colored,  somewhat 
turbid,  containing  a  great  deal 

of  precipitate  (i). 

none 

5  mgms. 
per  ii.oUtres 

faint 
traces 

Coarse  lees  .   . 

Semi-fluid  mass,   covered  with  a 
small  quantity  of  liquid  slightly 

colored  (2) 

500  mgms. 
per  kilo 

10  mgms. 
per  kilo 

Sour  wine  .    . 

I<iquid,     red,     faintly     colored, 
limpid,  no  precipitate   .... 

none 

Infinitesimal 
traces 

none 

Marc 

Mixture  of  grape  stalks,  pulp  and 

pips  dried  in  the  open  air  (3) .    . 

200  mgms. 
per  kilo 

0,1  mgm. 
per  kilo 

traces 

(i)  The  liquid  mass  carefully  decanted  before  it  was  analysed,  but  it  still  remained  turbid. 

(2)  The  whole  mass  was  made  homogeneous  by  shaking  before  a  sample  was  taken. 

(3)  The  mixture  was  dry  enough  for  a  specimen  to  be  taken  immediately. 


From  the  foregoing  analyses  the  following   conclusions  were  drawn  : 
i)  Ordinary  and  sour  wines  contain  no  poisonous  salst  (salts  of  lead, 
arsenic  or  copper)  except  for  infinitesimal  traces  of  the  last  two. 

2)  Wine  lees,  carefully  decanted,  but  still  turbid,  contain  no  lead,  but 
5  mgms.  of  arsenic  per  100  litres  and  faint  traces  of  copper.  It  is  therefore 
harmless. 

3)  The  coarse  lees  from  the  grape  pressing  contain  500  mgms.  of 
lead,  10  mgms.  of  arsenic  and  traces  of  copper  per  litre.  These  lees  are  dan- 
gerous. 

4)  The  marc  contains  per  kilo  after  drying  in  the  open  air,  200  mgms. 
of  lead,  0.1  mgm.  of  arsenic  and  traces  of  copper.  This  marc  cannot  be  used 
for  feeding  stock,  either  impregnated  with  molasses  or  in  the  dry  form. 

1320  -  On  the  Composition  of  Cider  Brandies.—  kayser  T'.,  in  Bulletin  de  la  Societe  des 

A'iriculteufs  de  France,  pp.  262-265.  Paris,  October  1916. 

The  effect  was  studied  on  the  composition  of  cider  brandy,  of  the 
alcoholic  ferments  No.  153  {Saccharomyces  mail  Risleri)  and  of  an  apiculated 
ferment  No.  158,  from  the  collection  at  the  fermentation  Laborator}'  of 
the  Agronomic  Institute. 

The  apple  must  was  half  from  Dutch  apples,   quarter  from  Locard  and 
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a  quarter  from  Petit  Trock  apples.  It  contained  103.5  R^iis-  of  invert  sugar 
per  litre.  The  must  was  divided  between  6  round  flasks,  and  to  Nos.  5  and 
6  were  added  5  gms.  of  phosphate  of  ammonia  and  i  gm.  of  acid  phosphate  of 
potassium.  Nos.  i,  2,  5  and  6  flasks  were  sprinkled  with  the  ferment  153, 
and  the  flasks  3  and  4  with  a  mixture  of  the  ferments  153  and  158 

All  flasks  were  allowed  to  ferment  on  a  vapour  bath  at  a  temperature 
of  260C.  Fermentation  set  in  after  12  hours  when  1,3  and  5  were  removed 
from  the  bath  and  put  in  a  cupboard  athe  temperature  of  the  room,  when 
fermentation  was  complete,  the  volume  of  the  liquids  was  brought  to  what 
it  had  been^t  the  start,  and  they  were  analysed.     The  results  are  given  in 


Table  I  —  Acidity  of  apple  must  [in  gms.  per  litre). 


Total  acid. 

Fixed  acid  {malic  acid)     . 
Volatile  acid  (acetic  acid) 


5.28 

5.03 
0.228 


4-49 
4-43 
0.052 


3 

4 

5 

5.06 

4-49 

6.69 

4.84 

4-43 

13.82 

0.200 

0.052 

0.076 

6.69 
13.80 
0.086 


The  amount  of  acetic  acid  is  decidedly  highest  in  flasks  i  and  3.  The 
changes  of  temperature  were  inimical  to  the  ferments,  and  they  therefore 
gave  rise  to  more  volatile  products  which  Duchlaux  considered  attributable 
to  the  unfavourable  conditions. 

The  distilled  liquids  were  found  to  contain  impurities  as  shown  in 

Table  II.  —  Impurities  in  distilled  liquids  {per  100  cc  alcohol  at  100°). 


I 

2 

3 

4 

5 

6 

Volatile  acid  (acetic). 

Aldehydes 

Furfurol 

Esters 

Higher  alcohols.   .    . 

mgms. 

3510 

106. So 

0.32 

72.50 
160.10 

mgms. 

9.90 

172.20 

0.26 

145.40 
275.00 

mgms. 

22.40 
120.60 

0,33 
117.00 
150.80 

mgms. 

19.80 

181.80 

0.40 

208.90 

208.00 

mgms. 

17.00 
150.00 

0.43 

78.00 

120.00 

mgms. 

26.00 
150.00 

0-45 
181. 10 
480.00 

Noil  alcoholic  total  . 

374.82 

602.76 

4"-i3 

618.90 

359.43 

837.55 

Speaking  generally,  it  can  be  said  that  the  cr  mposition  of  these  brandies 
is  clearly  differentiated  from  that  of  brandies  of  industry.  The  proportion 
of  aldehydes  is  almost  the  same  as  that  of  the  esters,  and  the  proportion  of 
higher  alcohols  is  greater  than  that  of  the  esters,  whereas  the  opposite  is 
the  case  with  ordinarv  cider  brandies. 
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A  higher  temperature  makes  a  decided  increase  in  the  proportion  of 
aldehydes  esters  and  higher  alcohols,  and  diminishes  the  acid,  as  is  seen 
by  comparing  flasks  i  and  2  with  the  ferment  153. 

The  addition  of  phosphate  increases  all  the  products,  except  the 
aldehydes,  at  a  temperature  of  26^  C,  as  is  seen  with  flasks  2  and  6. 
With  flasks  i  and  5  which  were  subjected  to  the  changes  of  temperature 
of  the  room  an  increase  in  ethers,  aldehydes  and  higher  alcohols  was  found. 

The  effect  of  the  apiculated  ferment  was  seen  (in  flasks  I  and  3)  to  dimi- 
nish, at  room  temperature,  the  volatile  acids  and  higher  alcohols,  and  at  a 
high  temperature  on  the  contrary  (in  flasks  2  and  4)  to  increas?  all  the  pro- 
ducts except  the  higher  alcohols. 

132 1  -  The  Action  of  Different  Charcoals  on  Sugar  Solutions,  and  their  Effect  on 
the  Analyses  of  Sugar  Products.  —  pellet  ir.,  in  Bulletin  de  rAssociation  dfs  Chi- 

mistes  de  Sucrerie  et  de  Distillerie  de  France  et  des  Colonies,  Vol.  XXXIII.  Nos.  10  to  12^ 
pp.  220-227.  Paris,  April,  May  and  June  1916. 

For  a  long  time  it  has  been  known  that  animal  charcoal  could  absorb 
a  certain  amount  of  sugar  and  that  it  must  therefore  be  used  with  discre- 
tion. The  action  of  different  charcoals  has  been  studied,  and  their  pro- 
perties  are  tabulated   below. 


Ordinary  animal  charcoal  or  char,  powdered. 
Char  washed  with  hj-drochloric  acid.    .    .    . 

« Flaming  »  char 

«  Flandrac  »  char 

« lyittoral »  char 

« Eponite » 

Special  charcoal  for  wines 

A  special  charcoal  (i) 

Charcoal  from  cherry  stones  (2) 


Weight 
per  litre 
when  dried 

Percentage 
of  water 

Percentage 

of  ash 

gms. 

895 

2 

&I 

400 

15 

5.5 

567 

23 

50 

280 

15 

7 

350 

39 

8 

250 

12 

4-5 

405 

4 

traces 

310 

6 

1-5 

573 

1-5 

1-5 

(i)  Charcoal  of  no  particular  quality  tested  because  it  cost  about  £  i  per  lb. 

(2)  Charcoal  from  A.  M.  Piutti,,  director  of  the  School  of  Chemistry  and  professor  at  the  University 
of  Naples.     Tested  because  it  absorbed  the  most  gas. 


The  decolorizing  eft'ect  was  examined  of  these  different  charcoals  on 
a  solution  of  molasses  inverted  by  the  Clerget  process,  and  on  a  liquid 
clarified  by  subacetate  of  lead  and  subsequenth'  freed  from  excess  of  lead 
by  sulphitrous  acid.  The  absorbent  power  of  these  charcoals  was  subse- 
qttently  tried  on  a  pure  solution  of  sugar  and  on  a  solution  to  which  acetate 
and  subacetate  of  lead  had  been  added,  as  well  as  on  the  solutions  obtained 
by  treating  molasses  with  subacetate  of  lead  as  is  done  commercially.  The 
following  conclusions  \^ere  drawn  : 
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i)  The  charcoals  which  can  be  used  in  the  analysis  of  sugars  have 
very  different  densities.  They  differ  also  considerably  in  composition, 
since  some  have  81  per  cent  of  ash,  whilst  others'  have  only  traces.  They 
have    very    different    decolorizing    power. 

2)  From  a  pure  solution  of  sugar,  they  all  absorb  more  or  less  sugar. 
This  absorption  is  less  when  the  sugar  solution  contains  lead. 

3)  From  a  solution  of  molasses  clarified  by  subacetate  of  lead,  the 
charcoals  absorb  no  sugar,  or  only  traces ;  some  even  increase  polarisation 
to  the  right. 

4)  When  a  solution  of  molasses  is  analysed  by  Clerget's  inversion 
process,  it  is  found  that  certain  charcoals  cause  a  diminution  in  the  sugar, 
whilst  others  have  no  appreciable  effect.  The  special  charcoal  for  deco- 
lorizing wines  gives  the  best  results. 

5)  This  particular  charcoal  does  not  absorb  the  reducing  substances 
contained  in  beet  molasses  nor  in  the  non-fermented  residue  left  after 
distilling  sugar-cane  molasses,  but  does  appear  to  absorb  non-fermented 
polarising  substances  in  this  residue.  This  sugar-cane  molasses  residue 
contains  7  to  9  per  cent  of  reducing  sub.stances,  whereas  beet  molasses  has 
only  0.7  to  2.5  per  cent  according  to  the  conditions  of  fermentation,  though 
in  special  cases  it  may  have  more  tham  2.5  per  cent. 

1322  -Wheat  Offals  and  their  Adulteration.  —  vSirot  m.  and  josef  g.,  m  Annates  des 

Falsifications,  Xos.  92-93,  pp.  207-217.  4  Tables.  Paris,  June-July  1916. 

Wheat  offals  have  been  used  from  time  immemorial  for  feeding  cattle ; 

Table  I. 


How  obtained  and  description 


First  Flour 


Second  Flour 
Third  Flour  . 


Fourth  or  brown  flour  . 
Mixed  middlings .    .    . 

Bastard  Middlings  .    . 

Fine  sharps  

Coarse  sharps  .... 


I  First  bolting,  re-ground  semolina,  almost  pure 
starch  and  gluten ;  the    part    that   contains 
1      least  cellulose  fragments  I 

I.  , 

\    '  Seconds         semolina  1 

/      and  regrinding?  contain  more  cellulose  ' 

Regrindings  ^       fragments 


Remains  of  regrindings  and  sometimes  siftings  \ 

Remains  from  all  grind-  \ 
ings  / 

'    contain  less  and  less 
1       starch 


Kept    for    human 
consumption 


From  first    bolting 


Fine,     medium     and  /  Husks  containing  low  percentages  of  starch 
coarse  bran  .   .    .    .   (^ 

Germs    . 

Stive  dust ,  I^ight  stuff,  hair,  starch,  powders,  dust 

Siftings I  Small  stones,  aborted  grains  and  different  seeds 


Offals  kept  for 
animal  consump- 
tion 
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their  nutritive  value  depends  on  their  composition,  and  they  must  therefore 
be    chosen    with    care. 

It  was  with  the  object  of  shewing  farmers  the  composition  and  value 
of  the  different  offals  and  how  to  recognise  fraud  that  this  investigation 
was  made. 

After  rehearsing  the  structure  of  the  grain  of  wheat  and  the  processes 
it  undergoes  when  ground,  the  classification  of  the  various  products  are 
shewn  in  Table  I. 

All  the  offal  grains  were  examined,  and  their  composition  is  shewn 
in  Table  II.     The  numbers  given  are  the  mean  of  many  analyses. 

Adulterations.  —  Many  commercial  waste  products  of  the  same  appear- 
ance as  these  offal  wheats  can  be  mixed  with  them.  Brown  flours  and 
pollards  are  seldom  adulterated  ;  occasionally  a  cheaper  flour  such  as 
barley,  rye,  maize  or  rice  is  added,  but  it  scarcely  affects  nutritive  value. 
The  same  cannot  be  said  of  such  heavy  substances  as  plaster  and  earth, 
or,  what  is  more  frequently  found,  mill  sweepings.  With  real  brans  fraud 
is  easier.  At  the  district  laboratory  of  Auxene,  two  specimens  were  analysed 
of  which  one  contained  about  15  per  cent  of  sawdust  and  the  others  12  cent 
per  cent  of  "rice  balls".  The  composition  of  these  and  of  other  pro- 
ducts which  lend  themselves  to  adulteration  are  given  in  the  tables. 

In  addition  to  the  above,  stress  is  laid  on  the  changes  which  fermen- 
tation causes  in  bran  even  when  pure.  This  shews  itself  by  an  increase 
in  acidity.  Ordinary  bran  has  an  acidity  equivalent  to  about  0.15  gms. 
of  sulphuric  acid  per  cent.  When  the  acidity  is  more  than  twice  this,  the 
bran  should  be  thrown  awa3^ 

Conclusion.  —  Offal  wheats  may  be  divided  into  two  chief  categories 
according  to  their  nutritive  value  :  the  pollards,  coarse  and  fine,  (midd- 
lings and  sharps)  and  real  brans.  These  last  fetch  a  price  relatively  too 
high,  and  it  would  be  well  if  farmers  knew  to  keep  them  for  special  cases, 
and  if  they  sought  more  concentrated  forms  of  food  in  the  cheaper  oilcakes 
of  commerce.  In  any  case,  they  cannot  be  too  strough'  urged,  when 
buying  bran,  to  assure  themselves  that  it  is  unadulterated  and  in  a  good 
state   of  preservation. 

1323  -  Investigations  on  the  Peat  Beds  and  the  Peat  Industry  in  Canada.  —  anrep  a., 

Canada  Department  of  Mints,  Mines  Branch  Bulletin,  No.  11,  pp.  i-i8.s,  Ottawa,  1915. 

The  present  paper  is  a  report  on  the  investigations  on  peat  beds  and 
the  peat  industry  carried  out  in  Eastern  Canada  by  the  Department  of 
Mines  during  the  years  1913-1914.  Thirty  one  peat  beds  are  mentioned 
and  photograj)hs  are  given  of  62  species  of  ]:)lants  which  constitute  the 
basis  of  beds  in  Eastern  Canada.  The  utilization  of  ]^eat  in  the  United 
States,  in  Switzerland,  in  Norway,  in  Denmark  and  in  Russia  is  discussed, 
and  the  plant  used  is  described  in  an  appendix. 
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1324  -  Sterilized  Fresh  Eggs.   —    Blin  H.,  in  La  Nature,  Xo.  2244,  pp.  221-223.  Paris, 

September  30,  iqUl 

The  production  of  eggs  has  become  an  important  industry  in  Europe 
and  America,  the  principal  producing  countries  being: 


Annual  productions 
Tons 

United  States 800  000 

France 300  000 

Germany 250000  to  270000 

England      125  000 

Denmark 55  000 

It  is  due  to  the  development  of  cold  storage  that  the  egg  trade  has 
increased  so  largely  in  the  United  vStates.  In  igii,  nearly  1000  million 
eggs  were  preserved  in  this  way,  representing  a  value  of  £6  million,  and 
during  the  same  year  Russia  exported  eggs  to  the  value  of  £  8  600  000. 
Such  a  considerable  traffic  has  only  become  possible  owing  to  the  contin- 
uous improvements  which  are  introduced  in  the  various  processes  of 
preservation  and  to  a  strict  observance  of  the  following  principles : 

1)  Only  fresh  eggs  (not  more  than  a  few  days  old)  are  preserved 
and  these  are  all  tested  before  storage. 

2)  The  passage  of  oxygen  and  of  germs  through  the  shell  is  pre- 
vented by  avoiding  the  evaporation  of  the  liquids  from  within  the  shell 
and  the  consequent  production  of  an  air  space. 

3)  All  stale  or  abnormal  eggs  are  rejected,  and  the  health  and  food 
of  the  birds  are  carefully  watched. 

4)  No  eggs  are  preserved  in  very  hot  or  stornn'  weather. 

At  the  piesent  time  various  processes  are  currently  employed  for  the 
preservation  of  eggs  : 

i)  Smearing  the  shells  with  grease.  —  Paraffin,  vaselin,  lard,  etc. 
may  be  used  for  the  purpose,  but  the  method  is  an  expensive  one  and  is 
only  applicable  for  home  use. 

2)  Immersion  in  a  liquid.  —  Ivime  water,  brine  or  waterglass  may 
be  employed,  but  the  method  is  not  entirely  satisfactory  as  eggs  thus  pre- 
served sometimes  have  a  musty  or  lime  flavour  and  the  shells  crack  when 
put  into  hot  water.     Moreover  the  eggs  are  not  sterilized. 

3)  Cold  storage.  —  Though  representing  a  great  advance  on  pre- 
vious processes,  cold  storage  does  not  ensure  perfect  preservation  as  the 
low  temperature  does  not  destroy  micro-organisms  but  merely  arrests 
their  development,  so  that  if  an  egg  were  infected  before  being  put  into 
storage,  it  is  even  possible  for  putrefactive  changes  to  proceed  slowly  at 
1°  C.  lyosses  from  this  cause  frequently  amount  to  5  per  cent.  After 
being  stored  for  4  months,  an  egg  loses  its  "  new  laid  "  flavour  and  acquires 
a  taste  known  as  "  stale  "or  "  cold  stored  " ;  after  5  months  the  egg  is  no 
longer  suitable  for  boiling  and  after  8  or  9  months  its  quality  is  approxi- 
mately that  of  an  egg  preserved  in  lime  water.  As  the  eflect  of  a  low 
temperature  as  a  preservative  depends  so  largely  on  the  condition  cf  the 
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egg  when  put  into  store,  it  is  of  the  first  importance  that  cold  storage 
warehouses  be  established  in  the  very  centres  of  production  so  that  all 
transport  of  fresh  eggs  be  minimised  as  possible. 

4)  Sterilization  in  closed  vessels.  —  In  order  to  preserve  eggs  in  a 
perfectly  fresh  and  wholesome  condition,  it  is  necessary  to  combine  cold 
storage  with  a  preliminary  sterilization  such  as  is  practised  in  the  Lescarde 
method  which  was  making  great  headway  in  France  before  the  war.  By 
this  method  the  eggs  are  exposed  in  closed  vessels  to  an  atmosphere  consist- 
ing of  carbon  dioxide  and  nitrogen,  and  this  together  with  a  low  temperature 
is  sufficient  to  destroy  bacteria  and  moulds  in  a  short  time  and  to  ensure 
the  subsequent  preservation  of  eggs  over  a  long  period.  Details  of  the 
process  a.o  as  follows  : 

On  arrival  at  the  factory  the  eggs  are  unpacked  and  tested  in  order 
to  discard  all  stale  or  cracked  eggs.  The  testing  is  carried  out  with  a  simple 
apparatus  consisting  of  a  sheet  of  cardboard  pierced  with  168  holes  each 
destined  to  hold  an  egg  in  a  vertical  position.  The  cardboard  is  held  in 
a  wooden  frame  fixed  on  to  an  empty  wooden  case  lined  with  metal  sheet- 
ing. There  are  two  electric  bulbs  inside  the  case  and  the  testing  is  carried 
cut  in  a  dark  room  so  that  it  is  easy  to  see  the  rays  passing  through  the 
eggs  and  to  distinguish  rotten  or  spotted  specimens.  For  each  million  eggs 
handled,  2  of  these  testers  are  required. 

After  being  tested  the  eggs  are  transferred  to  a  cooling  room  where 
they  are  packed  into  metal  cases.  Each  case  contains  6  trays  and  holds 
1000  eggs.  Cavity  walls  preserve  the  contents  from  bumps  and  an  outer 
covering  of  wood  facilitates  the  handling  of  the  cases.  As  each  case  is 
filled  a  little  calcium  chloride  is  sprinkled  inside  to  dry  the  air,  and  the  lid 
is  soldered  on  to  the  case,  taking  care  that  a  small  round  hole  of  5  mm. 
diam.  is  left  open  in  the  lid.  The  cases  are  loaded  on  to  a  truck  and  run 
into  an  autoclave  very  similar  in  construction  to  that  used  for  creosoting 
railway  sleepers.  There  the  chamber  is  first  exhausted  to  get  rid  all  oxygen 
—  both  a  ,mo.spheric  and  dissolved  in  the  egg  albumen  and  —  then  carbon 
dioxide  is  then  run  in  through  a  coil  plunged  in  warm  water  so  that  the  intense 
cold  of  the  gas  as  it  issued  from  the  cylinder  should  not  crack  the  egg  shells. 
When  the  pressure  inside  the  chamber  is  equal  or  slightly  above  that  of 
the  atmosphere,  the  flow  of  carbon  dioxide  is  stopped,  the  saturation  of 
the  eggs  with  carbon  dioxide  being  assured  as  soon  as  the  manometre  be- 
comes steady.  As  there  might  be  some  risk  of  the  carbon  dioxide  having 
a  solvent  effect  on  the  albumen  during  storage,  the  pressure  of  the  gas  in 
the  autoclave  is  watched  carefully  and  as  soon  as  it  goes  above  a  certain 
point,  carbon  dioxide  is  pumped  out  and  replaced  by  nitrogen  (compressed, 
sterilized  and  cooled  to  15°  C),  the  mixture  adju.sted  so  that  it  remains 
sufficiently  antiseptic  to  ensure  sterilization  without  attacking  the  albumen. 
As  soon  as  this  has  been  accom])lished  and  the  egg  liquids  are  saturated 
with  nitrogen,  the  autoclave  is  opened,  the  truck  drawn  out,  and  the  openings 
in  the  lids  of  the  cases  are  quickly  sealed.  A  small  solder  plug  is  used  for 
the  purpose  and  it  is  coated  over  with  a  mixture  of  oil  and  grease.  No 
danger  of  infiltration  of  air  during  the  operation  need  be  feared  as  the 
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carbon  dioxide  absorbed  by  the  eggs  is  given  off  for  some  time  after  removal 
from  the  autoclave. 

The  cases,  after  sterilization,  are  stored  at  a  low  temperature  (o  to 
2^  C.),  there  being  no  need  to  make  any  special  provision  for  ventilation  or 
for  drying  the  air  of  the  store  room.  On  being  removed  from  storage  the 
cases  are  taken  to  a  room  heated  to  20"  to  25°  C,  and  when  the  tempera- 
tare  of  the  eggs  has  reached  7°  to  8"  C.  (the  external  temperature  of  the 
cases  being  150  C.)  the  cases  are  opened  and  the  eggs  are  packed  and 
dispatched  to  market.  A  special  advantage  of  the  method  is  evident 
when  the  eggs  are  warmed,  for  it  avoids  all  condensation  of  water  on 
the  surface  (a  frequent  source  of  subsequent  infection)  and  for  this  reason 
these  is  no  immediate  hurry  to  use  the  eggs  after  bringing  them  out  of  the 
store  room, 

Eggs  which  have  undergone  the  above  process  are  perfectly  sterile  ; 
evaporation  being  inhibited,  no  loss  of  weight  occurs  ;  after  10  months' 
storage  the  eggs  is  still  suitable  for  boiling  ;  the  air  space  having  remained 
the  same,  no  difference  of  any  kind  can  be  distinguished  between  fresh 
and  preser\^ed  eggs  when  tested  by  light.  The  method  has  been  in  use  in 
France,  Itah'  and  the  United  States  either  in  special  factories  or  in  connec- 
tion with  ice  factories. 


New  York  Botanical  Garden   Librar 
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